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© Benzanlilde derivatives as 5-HT1D antagonists. 

© The invention provides compounds of formula (I) :- 

R 1 R » 



0) 



or a physiologically acceptable salt or solvate thereof wherein 
r- R 1 represents a halogen or hydrogen atom or a Ci-talky! or Ci- 6 alkoxy group; 
*t R 2 represents a phenyl group optionally substituted by one or two substituents; 
CO R 3 represents the group 
CD 

w ^ „" 

CO N N R 

in 

- R* and R 5 , which may be the same or different, each Independently represent a hydrogen atom or a halogen 
UJ atom, or a group selected from hydroxy, Ci -&alkoxy or Ci hi alkyl. 

The compounds may be used in the treatment or prophylaxis of depression and other CNS disorders. 
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This invention relates to novel benzanilide derivatives, to processes for their preparation, 
pharmaceutical compositions containing them. 

According to the invention we provide compounds of the general formula (I) 



w 




or a physiologically acceptable salt or solvate (eg hydrate) thereof, in which 

15 R 1 represents a halogen or hydrogen atom or a Ci -6 alkyl or Ci - 6 alkoxy group; 

r2 represents a phenyl group optionally substituted by one or two substHuents selected from a halogen 
atom, C-ealkyl, hydroxyCi- 6 alkyl, C^alkoxy. hydroxy. -CF 3 , -CN, -NO*, -C0 2 R» -COR*, -SR*. -SOR 6 . 
-SCfcR 6 . -CR 5 = NOR 7 , -CONR B R 7 . -CONRWJm^R 7 . -CONR 6 (CH2) m OCi -4alkyl. -SQ2NPPR 7 , -OC(0>- 
NR e R 7 f -(CH 2 ) n NR 8 R 9 -(CH2)nOC(0)Ci- 4 alkyl or a Ci - 4 a1koxyalkyl group optionally substituted by a 

20 Ci -4 alkoxy or hydroxy group; 
R 3 represents the group 
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R 4 and R 5 , which may be the same or different, each independently represent a hydrogen atom or a 
halogen atom, or a group selected from hydroxy, Ci-$ alkoxy or Ci-salkyl; 

R 6 , R 7 and R 8 , which may be the same or different, each independently represent a hydrogen atom or a 
Ci -6 alkyl group; 

or -NR*R 7 forms a saturated heterocyclic ring which has 4, 5 or 6 ring members which, when there are 6 
ring members, may optionally contain in the ring one oxygen or sulphur atom; 
R 9 represents a hydrogen atom or a group selected from Ci-ealkyl, -COR 12 or -SO2R 13 ; 
or -NR e R 9 forms a saturated heterocyclic ring which has 5 or 6 ring members, may optionally be 
substituted by an oxo group and, when there are 6 ring members, may optionally contain in the ring one 
oxygen or sulphur atom; 

R* represents a hydrogen atom or a Ci-« alkyl group optionally substituted by one or two substrtuents 

selected from a Ci- 6 alkyl group. Ci- 6 alkoxy group, hydroxy or -NR*R 7 ; 
40 R 11 represents a hydrogen atom or a Ci-&aikyl group; 

R 12 represents a hydrogen atom or a group selected from Ci-$ alkyl, 

Ci-6alkoxy or a Ci -4 aJkoxyalkyl group; 

R 13 represents a Ci-salkyl or phenyl group; 

m represents an integer from 1 to 3; and 
45 n represents zero or an integer from 1 to 3. 

It is to be understood that the present invention encompasses all geometnc and optical isomers of tne 

compounds of general formula (I) and their mixtures including the racemic mixtures thereof. 

Physiologically acceptable salts of the compounds of formula (I) include acid addition salts formed with 

inorganic or organic acids (for example hydrochlorides, hydrobromides. sulphates, phosphates, benzoates, 
50 naphthoates. hydroxynaphthoates, p-toluenesulphonates, methanesulphonates, sulphamates, ascorbates, 

tartrates, citrates, oxalates, maleates. salicylates, fumarates, succinates, lactates, glutarates, glutaconates. 

acetates or tricarballylates) and, where appropriate, inorganic base salts such as alkali metal salts (for 

example sodium salts). 

In the compounds of formula (I), the term 'Ci- 6 alkyr or 'Ci ^alkoxy' as a group or part of a group 
65 means that the group is straight or branched and consists of 1 to 6 carbon atoms. Examples of suitable 
alkyl groups include methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl and t-butyl. Examples of suitable 
alkoxy groups include methoxy. ethoxy, n-propoxy. i-propoxy, n-butoxy. s-butoxy and t-butoxy. The term 
'halogen* within the definition of R 2 means fluorine, chlorine, bromine or iodine. 
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Within the above definition, when -N#R 7 or -NR'R» represent a saturated heterocyclic ring, these 
contain 5 or 6 ring members, one ot which (when there are 6 ring members) may be an oxygen i or a 
sulphur atom. Suitable heterocyclic groups are a pyrrolid.no. piperidino, morphofino or thiomorphol.no 

0f ° U Where a saturated heterocyclic ring is formed by the group -NR 8 R 9 and said ring is substituted by an 
oxo group, suitable heterocyclic groups include a 2-oxo-1-pyrrolidino. 4-oxo-3-tha.zolid.no or 2-oxo- 

tetrahydro-1 ,3-thiazino group. 

The group R 2 may preferably be attached in the meta or more particularly the para position of the 

benzene ring A relative to the amide linkage. .„ K «,i:t..«™, 

When ihe phenyl group of R ! is substituted by a single atom or group as defined above the substrtuent 
is preferably attached in a position mete or para to the phenyl ring A in general formula (0- When the 
phenyl group of R 2 is substituted by two atoms or groups as defined above one substrtuenl is preferably 
attached in the position para to, and the other is in a position ortho to the bond to the phenyl nng A in 

B ^A ra pr , efeIred group of compounds of general formula (I) is that wherein R 2 represents a phenyl group 
substituted by one or two substituents as defined in general formula (I) wherein one substrtuent is in the 
position para to the bond to the phenyl ring A in general formula (I) and the second substrtuent is in the 
position ortho to the bond to the phenyl ring A in general formula (I). 

Another preferred group of compounds of general formula (I) is that wherein R 2 represents a phenyl 
group substituted by a single substituent as defined in general formula (I) wherein said substrtuent is in the 
position para to the bond to the phenyl ring A in general formula (I). 

A further preferred group of compounds of general formula (I) is thai wherein R 2 represents a phenyl 
croup optionally substituted by one or two substituents selected from a halogen atom; or a Ci-ealkyl. 
especially methyl, group; hydroxy methyl; hydroxy: -CN; -CO* where * is a C,- S alkyl especially methyl, 
ethyl, propyl or butyl, group; -SR' where R 6 is a C,- 6 alkyl especially methyl, group; -SOtf where ff is a 
C,- t alkyl. especially methyl, group; -CR' = NOR 7 where K is a hydrogen atom or a Chalky I espec.aKy 
methyl, group, and R 7 is a hydrogen atom or a C- f alkyl especially, methyl, group; -CONR s R where R 
and R 7 each independently represent C,-«alkyl. especially methyl, groups or -NR*R 7 forms a saturated 
heterocyclic group which has six members and contains in the ring one oxygen atom, especially a 
morpholino ring; -CONR*(CH*) n OCi-,,alkyl. where R 6 is a C^alkyl. especially methyf group and n is two. 
especially the group -CON(CH 8 )(CH 2 )20CH 3 ; -S0 2 NR«R 7 where R 6 and R 7 each independently represent a 
hydrogen atom or a C^alkyl. especially methyl, group; -OC(0)NR'R 7 where R« and R 7 each indepen- 
dently represent a Ci-«alkyl. especially methyl, group; -(CH^NR- R» where R» is a hydrogen atom or a 
C-salkyl. especially methyl, group. R s is a C,- 6 alkyl, especially methyl, group, or -COR« (where R« is a 
C,- 6 alkyl. especially methyl, group, a C,- 6 alkoxy. especially methoxy or ethoxy. group or a C,-,alko- 
xyalkyl. especially methoxymethyl. group) or -S0 2 R' 3 (where R' s is a C-ealkyl. especially methyl, group), 
or -NR'R 9 forms a saturated heterocyclic group which has six ring members and contains in the ring one 
oxygen or sulphur atom, especially a morpholino or thiomorphotino ring, and n is zero. 1 or 2 ; or a 
Ci-.alkoxyalkyl, especially methoxymethyl or methoxyethyl. group substituted by a C,-*alkoxy. especially 

mel She!°preferred group of compounds of general formula (I) is that therein represents a phenyl 
croup substituted by a group selected from hydroxymelhyl. hydroxy. -COCH 3 . -SOCH3, -C^J"™* 1 - 
KfCH^. -SO.NH,. -SoTnHCH,. -SC^N^h. .OC(0)N(CH 3 )2. -NHCHa, -N(CH,) S . -N(CH 9 )COCH 9 . 
-CHaNHGOjCHjCHs, -CH2N(CH 8 )COCH 2 OCH3. -IMHSO2CH,. 



or CH 2 OCH2CH2OCH8 

and optionally further substituted by a chlorine atom or a methyl group. 

Also preferred is the group of compounds of general formula (I) wherein R 1 is a hydrogen atom or a 
Ci-6alkyl. especially methyl, group. 

Another preferred group of compounds of general formula (I) is that wherein R* is attached in the para- 
position relative to the amide linkage. 

A further preferred group of compounds of general formula (I) is that wherein R 4 is a halogen atom, 
especially a fluorine or chlorine atom, or a hydroxy or Ci -ealkoxy. especially methoxy, group. 
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Also preferred is the group of compounds of general formula (I) wherein R 5 is a hydrogen atom. 
Further preferred is the group of compounds of general formula (I) wherein PI 5 Is a halogen atom, 
especially a chlorine or fluorine atom. m m 

A yet further preferred group of compounds of general formula (I) is that wherein R is a Chalky!, 

5 especially methyl, group. 

Particularly preferred compounds of general formula (I) include: 
N-[4-methoxy-3K4-methyM 
4'-acetyhN-[4-methoxy^^ 

rH4-methoxy-3-(4~methyM-piperaziny^ .1 '-biphenyl]-4-carboxamide; 

io ethyl K-[lC4-methoxy-I3-(4-methyl-l-piperazinyl)] phenyl]amiiio]carbonyl]-2-methyl-([1 ,V-b»phenyl]-4-yl)]- 
methyl carbamate; 

4'-[[[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]amino]carbony l>2'-methyl-[1 ,1 -bipnenyl]-4- 
dimethylcarbamate; . 

4'.[[(methoxy acety l)methylamino]methylhN-t4-methoxy-3-<4-methyl- 1 -piperazinyl)pheny1 J-2 -methyl-[1 .1 - 
is biphenylM-carboxamide; 

and their physiologically acceptable salts and solvates. 

Further preferred compounds of general formula (I) include: 
4^acetyl-2Mrifluoromethyl-N-[4-metho^ 

N-(4~bromo-3-(4-methyl-1 -piperazinyl)pheny^N\N\2'-trimethyK1 .1 •-biphenyl]-4 t 4'-dicarboxamide; 
20 4'-hydroxy-N-(4-melhoxy-3-(4-methyl^^^ 

4»-acetyl-N-l4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-2'-methyl-[1 ,1 '-bipheny}]-4K:arboxamide; 

N-[4-methoxy-3^4-methyl-1^ 
carboxamide; 

4'-acetyl-2'-methoxy-N-[4-methoxy-3-(4-methyl-1-piperazinyl) phenyl][1,r-biphenyl]-4-carboxamide; 
25 N-t4-methoxy-3-(4-methy|.1-piperazinyl)phenyl]-N\N'-dimethyl [1 .V-biphenylJ-M'-dicarboxamide; 
N-[4H»ethoxy-3-<4~me^ 

N^iSthyl -NH[4-methoxy-3.(4-methyl-1 -piperazinyl)phenyl]-2-methyl[1 ,1 •-biphenylM.4'-dicarboxamide; 
rH4-methoxy-3^4~methyl-1^ 

30 SbutJ! N'imethoxy-3-(4-methyl-1 -piperazinyl)phenyl]-N,2-dimethy l[1 .1 ■-biphenylM,4'-dicarboxamide; 
N-[4-methoxy-3K4~methyM^^^^ 
and their physiologically acceptable salts and solvates. 

Particularly preferred compounds of general formula (I) include; 
4'-[(2-methoxy ethoxy)methyl]-N-[4-methoxy-3-(4-methyl-t -piperazinyl)phenyl]-2'-methyl-[1 .1 '-biphenylH- 

carboxamide; . . ^ . . 

4'-cyam>-N-[4Hnethoxy-3-(^^ 
M4-n>ethoxy-3-<4-methyM^ 
4Wdimethylamino)-N-[4-methoxy 

2 <:hioro-N'-[4-methoxy-3-(4^^ 

N-[4-chloro-3^4-mmhyl-1-p^ 

N-<1 ,i.dimethylethyl)-N'-l4-methoxy-3-(4-methyl-1-piperazinyl) phenyl ]-2-methyl[1 ,r-biphenyl]-4.4 -dicarbox- 

^(Vazetidinyljca^^ pheny^'-methylH.r-biphenylh^ar- 
boxamide; 

and their physiologically acceptable salts and solvates. 

5-Hydroxytryptamine (serotonin) is a neurotransmitter which is widely distributed within the central 
nervous system (CNS), platelets and the gastrointestinal tract. Changes in transmission in serotonergic 
pathways in the CNS are known to modify, for example, mood, psychomotor activity, appetite, memory and 
blood pressure. Release of 5-hydroxytryptamine from platelets can mediate vasospasm while changes in 
free 5-hydroxytryptamine levels in the gastrointestinal tract can modify secretion and motility. 

Abundant pharmacological studies have led to the discovery of multiple types of receptors for 5- 
hydroxytryptamine. thus providing a molecular basis to the diversity of its actions. These receptors are 
classed as 5-HT,, 5-HT 2 and 5-HT3, with 5~HTi receptors being sub-classrfied as 5-HTi A , 5-HTi B . 5-HT 1c . 
5-HT 10 and 5-HT 1D (like) receptors. The identification of these classes and sub-classes of receptor is based 
mainly on radiological binding studies. , 
Compounds having a selective antagonist action at 5-HT, D receptors such as those described herein 
may exhibit a beneficial effect on subjects suffering from CNS disorders. 
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Accordingly, in a further aspecl of the present invention, there is provided a method ofteeat m it 0^ 
sutterino from a CNS disorder, which method comprises administering to the patent an effective amount ol 
a 5-HT,d antagonist. The patient is preferably a human patient. 

In loS aspect of the present invention, there is provided a 5-HT, 0 antagon.st for use m the 
manufacture of a medicament tor the treatment of a CNS disorder. _ 

In the present specification, a 5-HT 1t > antagonist is a non-natural^ occurnng (syrrth etc) «^oum1M 
specifically and selectively antagonises 5-HT„> receptors, i.e. - b ^f a ^^« 
.amine mediated by the 5-HT 1D receptor. Such compounds may be .dent.f.ed by a 
i 8) in the in vitro human cortex and guinea-pig striatum radioligand binding assays desc nM * 

Ihe guinea pig rotation model described by G A Higgins etal. Br. J. Pharmacol 1991 ,102-1 g05- 310. 

A 5-HTu, antagonist for use in the present method of treatment must be select.ve for 5-HT, D receptors, 
in the present specification, this means that the 5-HT 10 antagonist must be 30 or more times more selective 
for 5-HTio receptors than 5-HT 1A . 5-HT, c or 5-HT* receptors. ia 
According to this definition the affinity of a compound for 5-HT 1A .5-HTi C and/or 5-KT 2 receptore is 
measured using the in vitro tests described in the following publications: 
5-HTia GozlarTeTiT Nature . 1983, 305, p140-142 
5-HT,e PazoseTaTEur. J.Pharmacol.. 1984, 106. p531-538 
5.HT2 Humph7i7et al. Br. J. Pharmacol. 1 9B8T94. P 1 1 23-1 132 (rabbit aorta model). 
Thus, for example, compounds of the present invention have been shown to inhibit 5-hydro^ptamine 
induced coniraclion ol the dog isolated saphenous vein and to antagonise the 5-hydroxytryptam.ne induced 
inhibition of neurotransmission in central and peripheral neurones. A . 

5-HT,d Antagonists, and in particular the compounds of the present invention, may therefore be ofuse 
in the treatment ol CNS disorders such as mood disorders, including 

disorder and dysthymia; anxiety disorders, including generalised anxiety. pan.c d.sorder. agoraphobia, 
social Phobia, obsessive compulsive disorder and post-traumatic stress disorder, memory disorders, 
including dementia, amnestic disorders and age-associated memory i ^ rme " -^T^TL^S 
behaviour, including anorexia nervosa and bulimia nervosa. Ojher CNS <*"^?^»^ 
disease, dementia in Parkinson's disease, neuroleptic-induced parkinsonism and tardive dyskinesias, as well 
as other psychiatric disorders. . fK ^ 

5-HT,o Antagonists, and in particular compounds ol the present invenfon may also 
treatment of endocrine disorders such as hyperprolactinaemia. the treatment of vasospasm in 
he cerebral vasculature) and hypertension, as well as disorders in the gastro.ntest.nal ^^rechanges 
in motility and secretion are involved. They may also be of use in the treatment of sexua dystonct on _ 

Therefore, according to a second aspect of the invention, we provide a compound of general formula (I) 
or a physiologically acceptable salt or solvate thereof for use in therapy. 

According to a further aspect of the present invention, we therefore prov.de a compound * gene* 
formula (I) or a physiologically acceptable salt or solvate thereof for use in the treatment of the 

^Ct'Saspac, of the invention, we provide the use of a compound of genera, formula^ 
or a physiologically acceptable salt or solvate thereof for the manufacture of a therapeutic agent for the 
treatment of the aforementioned disorders. ^^i^ 

According to a further aspect of the invention, we provide, a method of treatng *^ atoementm«d 
disorders which comprises administering an effective amount to a patient in need of such treatment of a 
compound of general formula (I) or a physiologically acceptable salt or solvate thereof. 

in particular, according to another aspect of the present invention, we prov.de a compound of general 
formula (I) or a physiologically acceptable salt or solvate thereof for use in the treatment or prophylax.6 of 

depression^ ^ ^ comp0und8 acc0 rding to the invention may advantageously be used in 

conjunction with one or more other therapeutic agents, for instance, different antidepressant agents such as 
tricyclic antidepressants (e.g. amHriptyline. dothiepin. doxepin, trimipramine. butr.ptyl.ne. clom.pram«^ 
diamine, imipramine. iprindole. lofepramine, nortriptyline or protriptyline) monoamine oxKtese nnhibrtore 
(eg isocarboxazid. phenelzine or tranylcypromine) or 5-HT reuptake inh.brtors (e.g. nuvoxam.ne. ser- 
traline, fluoxetine or paroxetine), andtor antiparkinsonian agents such as dopaminergic anhparfc^onian 
aoents (e.g. levodopa, preferably in combination with a peripheral decarboxylase inhibitor e.g. bsnseraaae 
or carbidopa, or a dopamine agonist e.g. bromocriptine, lysuride or pergolide). ft is to be understood that 
the present invention covers the use of a compound of general formula (I) or a physiologically acceptable 
salt or solvate thereof in combination with one or more other therapeutic agents. 
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Thus there is provided in a further or alternative aspect of the present invention a compound of general 
formula (I) or a physiologically acceptable salt or solvate thereof and an antidepressant agent m the 
presence of each other in the human or non-human animal body for use in the treatment of the 
aforementioned disorders. 

In a particular aspect of the present invention there is provided a compound of general formula (I) or a 
physiologically acceptable salt or solvate thereol and an antiparkinsonian agent such as a dopaminergic 
antiparkinsonian agent, e.g. levodopa. and a peripheral decarboxylase inhibitor, e.g. benserazide or 
carbidopa or a dopamine agonist e.g. bromocriptine, lysuride or pergolide. in the presence of each other in 
the human" or non-human animal body for use in the treatment of Parkinson's disease, dementa in 
parkinsonism, neuroleptic induced parkinsonism and tardive dyskinesias. 

In using a compound ol general formula (I) or a physiologically acceptable salt or solvate thereof and 
one or more therapeutic agents it may be preferable to employ the active ingredients in the form of 
separate pharmaceutical formulations. A combined formulation can be used, however, in such a combined 
formulation the active ingredients must of course be stable and mutually compatible in the particular 
formulation employed. 

It will be appreciated thai administration of the active ingredients to a human or non-human patient may 
be simultaneous, separate or sequential. Where administration is not simultaneous, the delay in administer- 
ing the second of the active ingredients should not be such as to lose the beneficial effect of the 

C ° m wh«e°it is possible that a compound of general lormula (I) may be administered as the raw chemical it 
is preferable to present the active ingredient as a pharmaceutical formulation. 

The compounds of general formula (I) and their physiologically acceptable salts and solvates may be 
formulated for administration in any convenient way. and the invention therefore also includes within its 
scope pharmaceutical compositions comprising at least one compound of general formula (I) or a 
physiologically acceptable salt or solvate thereof. Such compositions may be presented for use in a 
conventional manner in admixture with one or more physiologically acceptable carriers or excipients. 

The carrier(s) must be "acceptable" in the sense of being compatible with the other ingredients ol the 
formulation and not deleterious to the recipient thereof. 

Thus the compositions according to the invention may be formulated for oral, buccal, parenteral or 
rectal administration or in a form suitable lor administration by inhalation or insufflation. Oral administration 

is P r ^'^ a(wj capau]e9 w oral administration may contain conventional excipients such as binding 
agents tor example, syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of starch or polyvinylpyrrolidone; 
fillers for example, lactose, sugar, microcrystalline cellulose maize-starch, calcium phosphate or sorbitol; 
lubricants, lor example, magnesium stearate. stearic acid. talc, polyethylene glycol or silica; dfeintegrants. 
for example, potato starch or sodium starch glycollate; or wetting agents such as sodium lauryl sulphate. 
The tablets may be coated according to methods well known in the art. Oral liquid preparations may be in 
the lorm of, lor example, aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may be 
presented as a dry product for constitution with water or other suitable vehicle before use. Such liquid 
preparations may contain conventional additives such as suspending agents, for example, sorbitol syrup, 
methylcellulose, glucose/sugar syrup, gelatin, hydroxypropyl methylcellulose, carboxymethylcellulose. alu- 
minium stearate gel or hydrogenated edible fats; emulsifying agents, for example, lecithin, sorbitan mono- 
oleate or acacia; non-aqueous vehicles (which may include edible oils), for example, almond oil. fractionated 
coconut oil, oily esters, propylene glycol or ethyl alcohol; and preservatives, for example, methyl or propyl 
p-hydroxybenzoates or sorbic acid. The compositions may also be formulated as suppositories. e.g. 
containing conventional suppository bases euch as cocoa butter or other glycerides. 

For buccal administration the composition may take the form of tablets or lozenges formulated in 

conventional manner. ..... K .» 

The composition according to the invention may be formulated tor parenteral administration by bolus 
injection or continuous infusion. Formulations for injection may be presented in unit dose form in ampoules, 
or in multi-dose containers with an added preservative. The compositions may take such forms as 
suspensions, solutions, or emulsions in oily or aqueous vehicles, and may contain formulatory agents such 
as suspending, stabilising and/Or dispersing agents. Alternatively the active ingredient may be in powder 
form tor constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use. 

For administration by inhalation either orally or nasally the compositions according to the invention are 
conveniently delivered in the form of an aerosol spray presentation from pressurised packs with the use of a 
suitable propellant. e.g. dichlorodifluoromethane, trichlorofluoromethane. dichlorotetrafluoroethane, carbon 
dioxide or other suitable gas, or Irom a nebuliser. In the case of a pressurised aerosol the dosage unit may 
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be determined by providing a valve to deliver a metered amount. 

Alternatively, for administration by inhalation the compositions according to the invention may take the 
form of a dry powder composition, for example a powder mix of the compound and a suitable powder base 
such as lactose or starch. The powder composition may be presented in unit dosage form in. for example, 
capsules or cartridges of e.g. gelatin, or blister packs from wtiich the powder may be administered with the 
aid of an inhaler or insufflator. 

The pharmaceutical formulations according to the invention may also contain other active ingredients 
such as antimicrobial agents, or preservatives. 

The compositions according to the invention may be prepared by mixing the various ingredients using 

conventionarmeans: 

It will be appreciated that the amount of a compound of general formula (I) required for use in treatment 
will vary not only with the particular compound selected but also with the route of administration, the nature 
of the condition being treated and the age and condition of the patient and will ultimately be at the 
discretion of the attendant physician or veterinarian. In general, however, a proposed dose of the 
compounds of the invention for administration in man is 0.5 to tOOOmg. preferably I to 200mg of the active 
ingredient per unit dose which could be administered, for example, I to 4 times per day. 

The compounds of the invention may be prepared by a number of processes as descnbed in the 
following. In describing the processes which may be used for preparing the compounds of general formula 
(I) or intermediates useful in the preparation thereof, any of FV-R 13 , m and n in the various formulae are as 
defined in general formula (I) unless otherwise stated. 

It will be appreciated that in the following methods for the preparation of compounds of general formula 
(I), for certain reaction steps it may be necessary to protect various reactive substituents in the starting 
materials for a particular reaction and subsequently to remove the protecting group. Such protection and 
subsequent deprotection may be particularly pertinent where R>, R', R 8 . R 9 . R 10 and/or R« in intermediates 
used to prepare compounds of general formula (I) are hydrogen atoms. Standard protection and deprotec- 
tion procedures can be employed, for example formation of a phthalimide (in the case of a primary amine), 
benzyl, trrtyl. benzyloxycarbonyl or trichloroethoxycarbonyl derivatives. Subsequent removal of the protect- 
ing group is achieved by conventional procedures. Thus a phthalimide group may be removed by treatment 
with hydrazine or a primary amine, for example methylamine. Benzyl or benzyloxycarbonyl groups may be 
removed by hydrogenolysis in the presence of a catalyst e.g. palladium, and trichloroethoxycarbonyl 
derivatives may be removed by treatment with zinc dust. Trityl groups may be removed under acidic 
conditions using standard procedures. 

It may also be necessary in some cases to protect carboxylic acid groups (e.g. as esters) or aldehyde 
or ketone groups (e.g. as acyclic or cyclic acetals or ketals or as thioacetals or thioketals). Subsequent 
removal of these protecting groups is achieved by conventional procedures. Thus lor example alkyl esters 
may be removed under conditions of acidic or basic hydrolysis, benzyl esters may be removed by 
hydrogenolysis in the presence of a catalyst e.g. palladium. Acyclic or cyclic acetals or ketals may be 
removed under conditions of acidic hydrolysis and thioacetals and thioketals may be removed using a 

mercuric salt. . . 

Hydroxyl groups may also need protection and these may be adequately protected under amenable 
conditions as their esters or trialkylsilyl, tetrahyd ropy ran and benzyl ethers. Such derivatives may be 
deprotected by standard procedures. 

According to one general process (1). the compounds of general formula (I) may be prepared by a 
carbonylation reaction involving an aniline (II) 



fi 3 




00 



(where R 3 , R 4 and R s are as defined in general formula (I)) and a halophenyl compound (III) 
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R 1 

A- 



on) 



(where Y represents a halogen atom e.g. bromine or iodine or the group -OSO2CF3. and R' and R 2 are as 

defined in general formula (I)). 
,0 The rearto7rtakM-pla^for-examplerin-the-presence-of-carbon monoxide using a pallad.um salt as a 
catalyst. The reaction is effected in the presence of a suitable base e.g. a trialkylamine such as 
triethylamine or tri-n-butylamine and may be conducted in a suitable solvent such as an amide e.g. 
dimethyHormamide or a nitrile eg acetonitrile at a temperature within the range of -10°C to + 150°C. 

Suitable palladium sate for the reaction include triarylphosphine palladium (II) sate such as bie- 
rs (trinhenvlphosphine)palladium (II) chloride. 

According to another general process (2), the compounds of general formula 0) may be prepared by 
treating a compound of formula (IV) 




(IV) 



with an amine dihalide of formula (V) 

R"N(CH 2 CH 2 Hal)2 (V) 

(where Hal is a chlorine, bromine or iodine atom). 

The reaction may conveniently take place in the presence of a polar solvent such as an alcohol (e.g. n- 
butanol) or a nitrile (e.g acetonitrile). optionally in the presence of a base, tor exampfe. an alkali metal 
carbonate such as sodium carbonate or potassium carbonate, or alternatively in a non-polar solvent (e* 
chlorobenzene) in the absence of a base. The reactions may conveniently be carried out at an elevated 

temperature, for example, reflux. , , lv . „,„„ ororf h „ 

According to another general process (3). the compounds of general formula (I) may be prepared by 
reacting an aniline of formula (II) with an activated carboxylic acid derivative of formula (VI) 




so 

(where Z is a leaving group). , . . 

Suitable activated carboxylic acid derivatives represented in formula (VI) include acyl halides (e.g. acid 
chlorides) and acid anhydrides including mixed anhydrides (e.g. acid formic anhydride). These activated 
derivatives may be formed from the corresponding acid of formula (VII) 
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(VU) 



by well known procedures. For example, acid chlorides may be prepared by reaction with phosphorus 
to' pentachloride. thionyl chloride or oxalyl chloride and acid anhydrides may be prepared by reaction wrth an 

appropriate acid anhydride (e.g. trilluoroacetic anhydride), an acid chloride (e.g. acetyl chloride), an alkyl or 

aralkyl halolormate (e.g. ethyl or benzyl chloroformate) or methanesulphonyl chloride. 

Actuated carboxylic acid derivatives ol formula (VI) may also be prepared injitu by trie reaclion of the 

corresponding acids of formula (VII). with a coupling reagent such as cartoonyldiimidazole. dicyclohexylcar- 

»s bodiimide or diphenylphosphorylazide. 

The condiOons under which the activated carboxylic acid derivatives of formula (VI) are formed and 

subsequently reacted with the anilines ol formula (II) will depend upon the nature of the activated derivative. 

However, in general Ihe reaction between the compounds (II) and (VI) may be carried out in a non-aqueous 

medium such as. for example, dimethylformamide. telrahydrofuran. acetonitrile or a hatohydrocarbon such 
20 as dichloromethane al a temperature within the range -25PC to + 150°C. The reaction may opttonally be 

carried out in the presence of a base such as triethylamine or pyridine and the base may also be used as 

the solvent for reaction. 

Where acid chlorides are used, the reaction may be carried oul using the Schotten-Baumann technique 
in the presence of a suitable base, for example, aqueous sodium hydroxide, conveniently at a temperature 
25 between 0°C and 100°C, lor example, room temperature. 

According »o another general process (4a). the compounds of general formula (I) may be prepared by 
treating a compound of formula (Villa) 

30 P 1 n J 



35 



R 5 



(where Y represents a bromine or iodine atom or the group -OS0 2 CFa) with a compound of formula (IXa) 
40 R 2 B(OH) 2 (IXa) 

or an ester or an anhydride thereol. 

Alternatively, according to the general process (4b), the compounds of general formula (I) may be 
prepared by treating a compound of formula (Vlllb) 



45 



50 
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or an ester or an anhydride thereof, with a compound of formula (IXb) 
R 2 -Y (IXb) 
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where Y represents a bromine or iodine atom or the group -OS0 2 CF 8 . 

Both reactions may be effected in the presence of a transition metal catalyst such as (Ph 3 P),Pd (where 
Ph represents phenyl) in a suitable solvent such as an ether (eg 1.2-dimethoxyethane or tetrahydrofuran) in 
the presence or absence of water, or an aromatic hydrocarbon to benzene). The reaction is preferably 
6 carried out in the presence of a base such as an alkali or alkaline earth metal carbonate (eg sod.um 
carbonate) at a suitable temperature up to reflux. 

Compounds of general formula (I) in which R 2 , R« and R 5 have a particular meaning may be converted 
into another compound of the invention by standard methods of intercooversion. 

For instance, when H* contains a hydroxy or alkoxy group and/or when R« and/or R» represents 
io hydroxToT^kW~trKlTe-grou^ 

dealkylation. Thus, for example, a compound in which R« represents hydroxy may be prepared by treating 
a corresponding compound in which R 4 represents methoxy with a reagent system capable of removing the 
methyl group e.g. a mercaptide such as sodium ethylmercaptide in a solvent such as dimethylformamide. 
lithium iodide in colliding boron tribromide in a halohydrocarbon sotvent e.g. methylene cblor.de or molten 

is ovridine hydrochloride. .. 

When R* contains a hydroxymethyl group this may be converted by oxidation into a corresponding 
compound of general formula (I) in which R* contains a group COR* (where R 6 is a hydrogen atom) or 
COzH Thus, for example, oxidation may be effected using a suitable oxidising agent such as a manganese 
oxidising agent (eg manganese dioxide) in a solvent such as an ether (eg 1,4-dioxan) at a suitable 
ao temperature up to reflux, a chromium oxidising agent (eg Jones reagent) or pyridinium d.chromate in a 
suitable solvent such as a halohydrocarbon (e.g. methylene chloride). 

When R* contains an aldehyde group this may be converted by oxidation into a corresponding 
compound of general formula (I) in which P? contains a group CCfcH. Thus, for example, oxidation may be 
effected using a suitable oxidising agent such as a source of silver (I) ions <e.g. silver nitrate) in aqueous 
25 alkali optionally in the presence of a cosolvent such as an alcohol (e.g. methanol). 

Intermediates of formula (II) may be prepared from the corresponding compound of formula (X) 



35 



by reaction with a compound of formula (XI) 

H0 2 C 

H0 2 C 



n_r" (XI) 



46 in the presence of acetic anhydride, followed by reduction of the diketopiperazine intermediate thus formed 
using for example, borane. The reaction may be carried out at a temperature between 5Q*C and reflux, and 
optionally in a solvent such as an ether, e.g. tetrahydrofuran, or toluene. The nrtro group may De 
subsequently converted into an amine using standard methodology. 

Alternatively, intermediates of formula (II) in which R 4 is adjacent to R s , and R* is a hydrogen atom. 

so may be prepared by nitration of a compound of formula (XII) 



66 
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(XII) 



10 



16 



using an appropriate nilrating system such as sulphuric acid and potassium n.trate. or "jam 
SraLroboTate in the presence of a solvent, tor example, acetonitrile. or alternately, where R» s not a 
hydrogen atom, by nitrosation using, for example, sodium nitrite and a suitable acid such as sulphunc ac.d 
Tsoivent for example, water, followed in each case by reduction of the nitro or nrtroso group us,ng 

^C^S'oJLmula (IV) may be prepared by reduction of the corresponding nitro compound of 
general formula (XIII) 



25 




(XIII) 
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The reduction may be effected by catalytic hydrogenation using a metal catalyst such as palladium or 
pte «num or oxides thereof, preferably, in a solvent such as an alcohol e.g ethanol. or alternat.ve.y by using 
Raney nickel and hydrazine in a solvent such as an alcohol e.g. etnanol. 

intermediates of formula (XIII) may be prepared by condensing a compound of formula (VI) wrth a 
compound ot formula (X) under the conditions ol general process (3). „ arhnvu i 

It will be appreciated that, where necessary, a halogen substituent may be converted .nto a carboxyl 
group using standee methodology thus, for example, intermediates of formula (VI.) may be prepared from 
aTTnteleoiate of formula (III) by lithiation using, for example, n-buty. lithium followed by quench.ng wrth 

^.meJmediaies of formula (Villa) and (V.llb) may be prepared by reaction of a compound of formula (I.) 
with a compound of formula (XlVa) or (XlVb). respectively. 



45 



B 



(XlVa) 



R 

(OH) 2 B 



(XI Vb) 



so according to the method ol general process (3). . . 

The boronic acid intermediates of formulae (Vll.b). (IXa) and (XlVb) or their esters or anhydndes may be 

used in situ under the conditions described above for general process (4). 

mediates of formula (VII) may be prepared by the reaction of a compound of formula (IXa) or IXb) 
with a compound of formula (XlVa) or (XlVb). respectively, according to the method of general process (4). 
66 intermediates of formula (II) may also be prepared from the corresponding carboxylic ac.d usmg 
conventional procedures (e.g. by Curtius rearrangement). 

Intermediates of formulae (V). (X). (XI). (XII). (XlVa) and (XlVb) are either known compounds or may be 
prepared by standard methodology or methods analogous to those described herein. 
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Physiologically acceptable acid addition sails of the compounds of general *>™ula CD «»Y »> s prepared 
by treating the corresponding free base with a suitable acid using conventional methods. Thus, lor example, 
a generally convenient method of forming the acid addition salts is to mix appropriate quantities of thefree 
base and the acid in an appropriate solvent eg an alcohol such as ethanol or an ester such asethyl acetete. 

Inorganic basic salts of compounds of general formula (I) may be prepared by treating the correspond- 
ing acid of general formula (I) (i.e. a compound of general formula (I) in which R 2 contains a group CO,H) 
with a suitable base using conventional methods. . 

Salts of compounds of general formula (I) may also be converted into different physiologically 
acceptable salts of compounds of general formula (I) using conventional methods. 

The invention is illustrated but not limited by the following examples in which temperatures are hi C. 
Thin layer chromatography (t.l.c.) was carried out on silica plates. 'Dried' refers to drying using sodium 
sulphate or magnesium sulphate unless otherwise stated. Rash column chromatography (FCC) was carried 
out on silica gel (Merck 9385) unless otherwise stated. Short path column chromatography (SPC) was 
carried out on silica gel (Merck 7747) unless otherwise stated. 

The following solvent systems were used: System A - dichloromethane:ethanol: 0 .88 ammonia; System 
B - dichloromethane:methanol:0.8B ammonia. ,w m = m iri B . thf - 

The following abbreviations are used: ether - diethyl ether; DMF - 1 ,2-d.memylformamide. THF 
tetrahydrofuran; AIBN - azoisobutyronitrile; DME - 1.2-dimethoxyethane. 



20 Intermediate 1 
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[4-(Methylsulphinyl)phenyl]boronic acid 

A solution of l4-(methyfthio)phenyl]boronic acid (f.008g) in acetonrtrile (60ml) and water (6ml) ^was cooled 
with a dry ice-acetone bath until it just began to freeze. A solution of eerie ammonium nitrate (6.72g)in 
water (fOml) was added with swirling. The resulting solution was left to warm to room temperatureJThe 
mixture was then basified to pHS by addition ol 8% aqueous sodium bicarbonate (16ml) and evaporated to 
dryness by re-evaporation with absolute ethanol. The dried residue was purified by SPC (Merck 7729) using 
ethyl acetate-ethanol (9:1 followed by 4:1 and 7:3) as eluent, to give a colourless solid. The solid was further 
purified by FCC eluting with dichloromethane:ethanol (9:1) to give the title compound (1.00g) as a colourless 
gum. 

T.I.C. Dichloromethane:ethanol (9:1) Rf 0.35. 

The gum was dissolved in warm water and the solution evaporated to give a colourless crystalline sol.d 
(847mg). RecrystaHisation from water (15ml) gave the title compound (697mg) as almost colourless needles. 



Analysis Found: 


C.45.6; 


H.4.85; 


S.17.55. 


C/HgBOsS requires: 


C.45.7; 


H.4.95; 


S.17.4% 



60 



Intermediate 2 

[4-[((1 j-Dim^hylethyl)dimethylsilyl]oxy]phenyl]boronic acid, bimolecular anhydride 

n-Butyl lithium (1.6M; 9.7ml) was added, over 8 min, under nitrogen to a stirred, cooled (-70°) solution of 1- 
bromc-4-l((1 t 1-dimethylethyl)dimethylsilyl]oxy]benzene (4g) in dry THF (40ml). After a further 25 mm. the 
resulting solution was added over 10 min to a stirred cooled (-66°) solution of tri-isopropyl borate (10ml) in 
THF (40ml) and the mixture stirred at room temperature for 2h. Water (10ml) and, after a further 5 min. pH 
6 5 phosphate buffer (100ml) and ether (50ml) were added and the mixture stirred vigorously for 10 mm. 
The aqueous layer was extracted with ether (2x70ml) and the combined organic solutions dried and 
evaporated in vacuo to leave a white solid. Crystallisation from ether gave the title compound (2.02g) as a 
white solid. 

T.l.c. dichtoromethane-methanol (96:4) Rf 0.56 



66 
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Intermediate 3 
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4-Bromo-3-methylbenzenemethanol 

Diborane in THF (1M; 220ml) was added dropwise to a solution of 4*romo-3-me1hylbenzoic acid (20.0g) in 

?£ WW I* room temperature under nitrogen. The 3 o.ution waa stirred for 5h. 

water (20ml) and aqueous sodium hydroxide (2N; 200ml) and extracted with ether (3x100ml). The dned 

extract was evaporated to give the title compound as a colourless oil (1 1 .8g). 

T.1.c. hexane:ether (1:1) Rf. 0.35. 

Intermediate 4 

(4-Acetylphenyl)boronic acid 

n-Butvllithium (81 6ml) was added dropwise to a stirred solution of 2-(4-bromophenyl)-2-methyl-1.3-diox- 
JSS Sin^d yW (400ml). undernitrogen. at -75°C. After a period of 1.51, 
ww added dropwise at -76»C. The reaction was allowed to warm to room temperature over a 3h per od. 
^ZSSkSm 200ml) was added and the reaction was allowed fo stand at room temperature 
ovCS^ The lent was evaporated and the residue was purified by FCC - « r togive a 

white solid which was purified by crystallisation from water (200ml) to g,ve the trite compound (14.52a) as a 
white crystalline solid m.p. 268-270°C. 

Intermediate 5 

Methyl 4-methoxy-3-(4-methyl-1-pipera2inyl)benzoate hydrochloride 

A suspension of Z -chloro-N-(2-chloroethylhN-methylethanamine hydrochloride (1 92g) and methyl ^wnino- 
trSxybenzoate (1 .Big) in n-butanol was relluxed with stirring for 19h. Anhydrous sod.urr ™*™** 
^ was added and reSuxing continued tor 8.5h. The solvent was then removed to give an oriwhich was 
token uo in water (50ml) and 2N hydrochloric acid (50ml) and extracted with ethyl acetate 2x50m I). The 
Sd Jution w 8 2 then basHied withsodium bicarbonate and re-ex* acfed^ ethyl ""^"^ 
extracts were dried and concentrated to a semi-solid (2.47g) which was absorbed from System A (200.8 J) 
S onto Kieseloel G (100g). Elution with the same solvent gave starting matenal and minor basic 
mpurHteT pS?e Jon witn System A (100:8:1) (450m.) gave firs, minor impurities -^te^acbons 
afforded the free base of the desired product as a gum (0.48g). This was taken up m nwmanol (5m£ 
£2 and treated with ethereal hydrogen chloride and diluted to "^^^£3 
coloured solid separated and was collected giving the title compound (0.588g). m.p. 190-194 . Recrystal 
lisation from methanol-ethyl acetate afforded a sample for analysis. 



40 



1 Analysis Found: 
Ci*H2oN20 3 .HCI requires 


C.55.7; 
C.55 9; 


H.7J2; 
H.7.0; 


N,9-2; 
N.9.3; 


a.12.0 
a.ii.8% 



45 Intermediate 6 

4-Methoxy-3'(4-methyh1-piperazinyl)benzoic acid hydrazide 



so 



65 



A solution of the free base of Intermediate 5 <2g) in methanol (20ml) was treated wrth hydraz.ne hydrate 
«m art refluxed under nitroQen for 16h. The solution was evaporated and then adsorbed from ^ethanol 
S? J£ SKi Art T734 6 501. The product was purified from a plug of this silica gel by SPC e.ufng 
with System A (91 :9:0.9) to give title compound as an off white solid (0.764g). 
Tlx. System A (90:10:0.1), Rf 0.2 
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Intermediate 7 

4- Melhoxy-3-(4-methyl-1-piperaanyl)benzermmine 

A solution of intermediate 6 <0.73g) in water (30ml) was mixed with concentrated hydrochloric add l(0_6rnl). 
the solution cooled to 0-5°C and a solution of sodium nitrite (0.219g) .n water (10m.) ^ d ™« G™; 
The solution was stirred at 0-5°C for 20min, then 1h at 23°C. and treated wuh concentrated hydrochlonc 
acid (40ml) and acetic acid (40ml). The mixture was heated at reflux lor 2h, cooled and poured into aqueous 
sodium hydroxide (5N; 260ml). The mixture was extracted with ethyl acetate (3x500ml). and the combined. 
H^T^nif^^trwe^evaoorated to pive the litte compound -(0,190g)ras gum. 
T.I.C. System A (95:5:0.5). Rt 0.2 

Intermediate 7 was also made by the alternative two-step reaction as follows:- 

(a) 1-Methyl-4-(2-methoxy-5-niUophenyl)piperazine 

H2-MethoxyphenylM-methylpiperazine <5.36g) was acidified with 5N sulphuric acid ^ ^xc«3 water 
evaporated in vacuo. Concentrated sulphuric acid (95-98%. 22ml) was added and the mixture si rred at 
room tempelituTe-until homogeneous. To the stirred, dark solution was added portionwise at room 
temperature potassium nitrate <3.07g) in ten portions at intervals of approximately 5m.a The mixture . was 
stirred at room temperature for 4h then poured onto ice (-500ml) and the mixture made shghtty alkahne 
with anhydrous sodium carbonate. The basic mixture was extracted with ethyl acetate (4x150ml) and the 
combined extracts dried. After 1h the mixture was filtered and the filtrate evaporated I to dryness ^ua 
The dark red residue was diluted with ether (200ml) and the solid which separated (0.51 g) was filtered off 
and discarded. The filtrate was evaporated to dryness and the oily residue mixed with ether (300ml) and the 
suspension filtered. The filtrate was evaporated to dryness to give a red gum which very slowfy solidrfted to 
give the title compound (5.45g) 
T.l.c System A (160:8:1 ). Rf 0.45 

(b) 4-Methoxy-3-(4-methyl-1-piperazinyl)benzeneamine 

To a solution of the product of step (a) (5.07g) in ethanol (70ml) was added a paste ^ Raney Nickel in 
water <2o) To the warmed suspension was added, with constant agitation, hydrazine hydrate (5ml) dropwise 
during 20min With occasional warming. After the main effervescence had ceased, the s"^" 810 " 
heated tor 15min and then tittered with the aid of ethanol under nitrogen. The residues were kept moist . and 
washed with ethanol and the combined filtrate and washings were evaporated to dryness wjth the aid rt 
ethanol. The dark residue was re-evaporated with ethanol (20ml). resuspended in ether (40ml) and the 
mixture filtered. The residue was washed with ether and dried to give a solid cons.st.ng of the taUe 
compound (2.365g) 

I'SrtheTyietd of^VtjTcSn^ (0.58g) was recovered from the ether filtrates and had tl.c. (as above) 
Rf 0.25. 

Intermediate 8 
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4-Bromo-N-[4-methoxy-3-(4-methyH-piperazlnyl)phenyl]benzamide 

A solution of Intermediate 7 (O.IBBg) in pyridine (3ml) was treated with 4-bromobenzoyl chloride (0j!5g) and 
stirred at 110°. under nitrogen, for 5h. Sodium bicarbonate (20ml; 8%) was added and the mature was 
evaporated. The product was pre-adsorbed onto silica gel (Merck Art. 7734 ca 5g] and purrfted by SPC 
eluting with System A (97:3:0.3) to give the title compound as a beige solid <0.237g). m.p. 1 58.5-1 59.5»c. 



Intermediate 9 



4-Bromo-N-[4-methoxy-3-(4-methyH-piperazinyl)phenyl]-3-methylbenzamide 

4-Bromo-3-methylbenzoic acid (4.86g) in an excess of thionyl chloride (25ml) was heated to reflux for 
1h The excess thionyl chloride was then removed by distillation and evaporation. The acid chloride was 
then added lo a mixture of a solution of Intermediate 7 (5.0g) in THF (25ml) and sodium hydroxide (1.8g) in 
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water (30ml) The resulting solution was then stirred at room temperature, under nitrogen, overnight The 
solvent was removed by evaporation, water (40ml) added and the mixture extracted with d.chloromethane 
(5x50ml), dried and evaporated to give a brown/orange sticky foam. This was purified by FCC elutmg with 
System B (970:20:1 0) to give the title compound (5.73g). 
T.1.C. System B (970:20:10) Rf « 0.11 

Intermediate 10 

[4-[[[4-Methoxy-3-(4-me^ ackj 

Butyl lithium (21.5ml of a 1.6M solution in hexane) was added dropwise to a stirred solution of Intermediate 
9 (5 77q) in dry THF (60ml) at -78°C under nitrogen. After leaving at -7B*C for 1h the mixture was warmed 
to W and then cooled down again to -7fi°C. Triisopropylborate (7.96ml. 6.48g) was added dropw.se and 
the mixture stirred at -78°C for 30 min before warming to room temperature for a further hour. Water (20ml) 
15 was added and hydrochloric acid (2N) added to pH7. The volume of the mixture was reduced by 
evaporation, silica (Merck 9385) added and the mixture evaporated to dryness. This was then applied to a 
column of silica and purified by column chromatography eluting with System B (945;50;5) to give firstly 
recovered starling material followed by the title compound as a pale yellow foam (1.87g) m.p. 78*0°C 
T.lx. System B (890:100:10) Rf = 0.07. 
w Similarly prepared was:- 

Intermediate 1 1 

i4-[[[4-Methoxy-3-(4-methyH -piperazinyl)phenyl]amino]carbonyl] phenyl]boronic acid as a cream-coloured 
25 foam (280mg). 

T.1.C. System A (50:45:5) Rf 0.04 ^ 

From n-Butyllrthium (7.5ml of 1.6M solution in hexane). added dropwise at -90 to -100° to a stirred solution 

of Intermediate 8 (404mg) and triisopropylborate (2.77ml) in dry THF (20ml). 
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Intermediate 12 



4-Bromo-3-m ethylbenzenemethanamine 

Borane in THF (25.5ml) was added dropwise. at O'C, under nitrogen to a solution of 4-bromo-3- 
methylbenzonitrile (iJOg) in THF (dry. 20ml). The solution was left at 0'C tor 30min and then sirred at 
room temperature overnight. Methanol was added carefully to quench the reaction. Hydrochloric acid I (2N 
20ml) was added and the solution stirred at room temperature for 4h. Further 2N hydrochloric acid (20ml) 
was added and the mixture heated to reflux for several hours. Sodium bicarbonate was added to the coded 
mixture till basic and extracted with dichloromethane (4x50ml). dried and slowly evaporated to give an 
orange/yellow oil. This was then applied in methanol to a flash column of silica gel which was eluted with 
hexane:ethyl acetate (1:1) - ethyl acetate:methanol:0.88 ammonia (790:200:10) to give the title compound 
as a yellow/orange oil (364mg). 

T.1.C. ethyl acetate:methanol:ammonia (890:100:10) Rf = 0.42 
Intermediate 13 

Ethyl[(4-bromo-3-methylphenyl)methyl carbamate 

Ethyl chloroformate (0.73ml, 0.82g) was added dropwise to a stirring solution of Intermediate 12 (383mg) in 
sodium hydroxide ( 0.5g) in methanol (20ml) under nitrogen at room temperature. The clear yellowish 
solution went white and cloudy and was stirred overnight. The mixture was evaporated to dryness and the 
resulting solid triturated with ether (ca. 30ml). The solid was filtered off under vacuum, and the filtrate 
evaporated to dryness giving a yellow oil (446mg). This was applied in the minimum volume of dich- 
loromethane to a flash column of silica gel which was eluted with hexane:ethyl acetate (850:150) to give the 
title compound (314mg) as a white solid, m.p. 180-182* C. 
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Intermediate 14 



10 



4-Bro mo-3,N-dimelhylbenzamide 

4-8romo-3-methylbenzoic acid (20g) was added to a suspension of l^arbonyldiimidazole (18.1g) i in dry 
THF (2S0ml) at 5'C and the resultin 9 suspension stirred for 2.5h at 5'C. Methylam.ne (33% w*. sojourn 
methanol 50ml) was added dropwise over 5min and the resultant mixture *in-ed at^ f ' ™ 
solution was evaporated and the residue treated with aqueous 2M-hydrochloric acd (150ml). The nurture 
was extracted with ether (4x1S0ml) and the combined, dried organic extracts were evaporated. The res.due 
-crystallised f rom hol ^hvl-acetate-(-SOml)-to-flive-the -title-compound .as-whrte .crystals (8.7g), 



Analysis Found: 
CshboBrNO requires 



C,47.3; 


H.4.4; 


N.8.1; 


Br. 34.9 


C.47.4; 


H.4.4; 


N.6.1; 


Br, 35.0% 



15 
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Intermediate 15 



4- B ro mo-3,N-dimethylbenzenememanamine 



Borane (1.0M solution in THF, 187ml) was added to a stirred solution ol Intermediate 14 (B.54Q) indry THF 
<50ml) under nitrogen at 23- C over 15min. After 2.5h, the solution was stirred at reflux for 3.5h. cooled, and 
aqueous 5M sodium hydroxide was added cautiously over 15min (220ml). The aqueous layer was 
separated, extracted with ether (4x250ml), and the combined, dried organic layers were evaporated. The 
residual oil was purified by vacuum distillation to give the title compound as a colourless oil (3.8g). 
T.1.C. System A (89:10:1) Rf = 0.34. 



Intermediate 16 
30 N-H4-Bromo-3-melhylphenyl)^^ 

Methoxyacetylchloride (0.96ml) was added dropwise at 0-5* to a stirred solution oftamM15 (UjOo) 
in dry |»Mne (10ml) and stirring continued at 0-5' for Hi. The mixture was st.rred at 23- torlSh. treated 
with aqueous saturated sodium bicarbonate (10ml). and evaporated. The mixture was evap<)rated^eated 
35 With water (30ml). and extracted with ethyl acetate (3x30ml). The combined. ^^^^J^ 
evaporated and the residual oil purified by FCC eluting with a gradient of ethyl acetate- hexane (1.1 - 4.1) 
to give the title compound as a pale yellow oil (779mg). 
T.1x. ethyl acetate:hexane (1:1) Rf = 0.17 



40 Intermediate 17 

1-Bromo-4-(chloromethyl)-2-methylbenzene 

A solution of triphenylphosphine (7.83g) in dichloromethane (25ml) was added at -5 tc . 0- over ^0 mi m tea 
45 stirred mixture of Intermediate 3 <4.00g) in dichloromethane (100ml) under nrtrogenand ^ 

a room temperature for 37days. The mixture was evaporated, treated with water (200m ) and exacted with 
ether (2x250ml). The combined dried organic extracts were evaporated and the residual oil punhed by FCC 
eluting with hexane to give the title compound as a colourless oil (2.73g). 
T.I.C. (hexane) Rf 0.34. ~ ~~~ 



eo 



65 



Intermediate 18 



1-Bromo-4H(2-methoxyethoxy)methyl]-2-methylben2ene 



Sodium hydride <368mg ol a 60% dispersion in oil) was washed under nitrogen with hexane <3*5ml)and 
then treated with a solution of Intermediate 17 (1*0g) in DMF (10ml). 2-Methoxyethanol (0 .65 ml)was added 
with stirring and cooling to maintain a temperature of 20-25' After 24h. the mixture was evaporated, treated 
with water (20ml). and extracted with ether (2x100ml). The combined, dried organic extracts were 
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evaporated, and the residue purified by FCC with ethyl acetate ihexane (10:90-15:85) to give the title 
compound as a colourless oil (1.76g). 



Analysis Found: 


C.51.2; 


H.6.0; 


Br, 31.0 


CnHisBrO* requires: 


C,51 .0; 


H.5.8; 


Br, 30.8% 



10 



15 



20 



Intermediate 19 

4-Bromo-N,N t 3-tri methylbenzamide rt : tort0n mr 

A mixture of 44Drorno-3-methylbenz oic acid (1.0g) and thionyl chloride (3ml) was refluxed under nitrogen Mtor 
1h and evaporated. The residue in THF (10ml) was treated with aqueous dimethylam.ne (40%; 3ml) in one 
portion. The solution was left to cool to room temperature (I6min) and was treated with aqueous sodium 
carbonate (1M; 50ml) and extracted with ethyl acetate (2 x 100ml). The dried extract was evaporated to give 
the title compound as a colourless oil (0.95g). 
Tic ether Rl 0.4 

Intermediate 20 



4-Bromo -N-melhylbenzene8ulphonamide 

A solution of 4-bromobenzenesulphonyl chloride (2.0g) in THF (5ml) was treated in two portior« wrth 
aqueous methylamine (40%; 6ml). The resulting exothermic reaction was allowed to subs.de i and the 
25 solution was diluted with water (10ml) and extracted with dichloromethane (2 x 50ml). The dried extract was 
evaporated to give the title compound as a white solid (2.0g). 
Tic ether R1 0.9. 



30 



35 



Intermediate 21 

N-(4-Bromo-3-methylphenyl)methanesulphonamide 

Methanesulphonyl chloride (0.88ml) was added dropwise to a stirred solution of 4-bromo-^methylben- 
zenamine (1.02g) in pyridine (9ml) under nitrogen at -10' to -14' C. After 2h, aqueous (8%) sod.um 
bicarbonate (35.6ml) was added and the mixture extracted with ethyl acetate (3x100ml). The combined, 
dried organic extracts were evaporated and the residue crystallized from ethyl acetate to «* 
compound as a white powder (lOOmg). The mother liquors were evaporated onto silica ge (Merck 7734. 
SWthe residue applied as a plug to a flash column of silica gel (Merck 93BS . E.ution with 
hexane:ethyl acetate (85:15) afforded a further sample of the title compound as a whrte solid (250mg). 



Assay Found: 

CsHioBrNOzS.O.CMHaO requires 


C.36.4; 
C.36.3; 


H.3.6: 
H.3.8; 


N,5.0% 
N.5.3% 


Water Assay: Found: H 2 OQ.32%w/w = 0.04mol 



45 



50 



65 



Intermediate 22 

4'(4-Bromophenylmethyl)morphoHne 

A solution of 1-bromo-4-(bromornethyl)benzene <i00mg) in dry THF (10ml) containing potassium carbonate 
(380mg) was treated slowly with morpholine (0.32ml, 3l7mg). The resulting mixture was stirred at room 
temperature under nitrogen for I8h, before filtering and concentrating in vacuo to give the title compound as 
a white solid (620mg). m.p. 82-83' C 
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Intermediate 23 

4-(4-Bromophenylmethyl)thiomorpholine 

A solution of l-bromo-4-(bromomeihyI)ben 2 ene (760mg) in dry THF (10ml) containing potassium carbonate 
(386mg) was treated dropwise with thiomorphoiine (0.36ml, 369mg). The resulting mixture was stirred at 
room temperature under nitrogen for 20h before filtering and concentrating in vacuo to give impure title 
compound which was purified by FCC eluting with dichloromethane to give the title compound as a 
crystalline white solid (634mg). m.p. 74-75°C. 



16 



20 



Intermediate 24 

3- (4-Bromo-3~methylphenyl)>1^.4-oxadiazole 

A solution of sodium methoxide (1.93 0 ) in methanol (15ml) was added dropwise over 10min to a solution of 
hydroxylamine hydrochloride (2.48Q) in methanol (30ml). The mixture was stirred for 1h at 20* and wasthen 
filtered. 4-Bromo-3-methylbenzonitrile (7g) was then added to the filtrate, and the mixture was heated to 
reflux for 18h. The solvent was then evaporated giving a grey solid, a portion of which (2.2g) was dissolved 
in trimethoxymethane (20ml) and was heated to reflux for 18h. The cooled mixture was poured into water 
(100ml) and extracted with ethyl acetate (2x1 00ml). Evaporation of the dried extracts gave a pale green oil 
(1.8g). This material was chromatographed on silica gel (Merck 9385) eluting with ethyl acetate:hexane (1:5) 
to give the title compound as a colourless solid (656mg). 
T.1.C. ethyl acetate:hexane (1:4) Rf 0.54. 

25 Intermediate 25 

4- Bromo-N,N,3-trimethylbenzenamine 

Formaldehyde (37% aq: 2ml) was added dropwise to a solution of 4-bromo-3-methylbenzenamine (1.0g) in 
ao formic acid (2ml). The solution was heated at 100* for 4h. cooled and added to aqueous sodium bicarbonate 
(1N- 50ml) and the dried extract was evaporated. The residue was purified on a column of s.l.ca (Merck 
9385) eluted with hexane-ether (3:1) to give the title compound as a pale yellow solid (150mg) m.p. 47-48". 



36 



40 



Intermediate 26 

3-Chloro-4-hydroxy-N.N"dimethylbenzamide 

A suspension of 3-chloro-4*ydroxybenzoic acid hemihydrate (3.0g) in thionyl chloride (10ml) was refluxed 
under nitrogen for 2h. Tetrahydroluran (10ml) was added to aid solubility and the suspension was refluxed 
for 3h and evaporated. The residue was suspended in THF (20ml) and was treated in 3 portions with 
aqueous dimethylamine (40%; 15ml). The solution was stirred for 1h. treated with aqueous sodium 
bicarbonate (1N; 50ml) and extracted with dichlororoethane-methanol (19:1; 3x100ml). The dned extract was 
evaporated and the residue was crystallized from ethyl acetate (30ml) to give the title compound as a white 
solid fl.Og). 
T.lx. ether Rf 0.3. 

Intermediate 27 

2'Chloro-4-[(dimethylamino)carbonyllphenyltrifluorornethanesulphonate 

Trifluoromethanesulphonic anhydride (315mg) was added dropwise to a solution of Intermediate 26 (250mg) 
and pyridine (0.2ml) in dichloromethane (5ml) at 0°C under nitrogen. The solution was stirred at room 
temperature for 1h and added to hydrochloric acid (1N;25ml). The mixture was extracted with dich- 
loromethane (25ml) and the dried extract was evaporated. The residue was purified on a column of silica 
55 (Merck 9385) eluted with ether to give the title compound as a colourless oil (333mg). 
T.1.C. ether Rf. 0.5. 



60 
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Intermediate 28 



4-Bromo-N-(2-metnoxyethyl)-3-methylbenzamide 

6 A solution of 4.bromo-3-methy.benzoic acid (3.65g) in thionyl chloride (24ml) under nitrogen was ^sftmdat 
Tefto for 20min and evaporated. A solution of the residue in THF (20ml) was treated wlh ^mefhox- 
ySanarnine (1 .3 0 ) and stored for 24h under nitrogen. The solution was evaporated the re*due treated wrth 
odLm bicarbonate (50m.) and extracted with ethy. acetate (6x50m.). The combined^ 
were evaporated. The residue was absorbed from hot ethanol (20ml) onto »hca gel (Merc* 7734) and MM 

,o S5ed S a plug to a flash column of silica gel (Merck 9385). Gradient e!ution with hexane:ethyl acetate 
(3:1 to 1:1) gave the title compound (2.0g) as a white solid, m.p. 79-81°C 

Intermediate 29 
1S 4-Bromo-N-(2-methoxyethyl)-3.N-dimethylbenzamide 

A solution of Intermediate 28 (1.5g) in DMF (20ml) was added to a stirred suspension of sodium hydride 
JSS?. BlSTSS-r-ion in oil washed with cyclohexane (3x10m.)) in dry DMF (5m.) under nrtrogen* 
23'C lodomethane (0.74m.) was added and the reaction stirred for 4h. The ™™ n ™*^*?^* 
syringe to 2M hydrochloric acid (16ml) and water (10ml). The mixture was evaporated, ^tedwrthwater 
<70ml). and extracted with ethy. acetate (3x100ml). The combined organ.c extracts ™<*™^*«™l t *" 
residue purHied by FCC eluting with ethyl acetate.hexane (1 :1) to give the title compound (1.5g) as a yellow 

oil. 

T.1.c. hexane:ethyl acetate (1:1) Rf 0.3 
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Intermediate 30 

4-(4-Bromo-3-methylbenzoyl)nM>rpholine 

A solution of 4-bromo-3-methylben Z oic acid (5.00g) in dry THF (60ml) was added dropwise at -5to +6- to 
7l^arbonylbisl1H-imidazole] (4.90g) and stirred under nitrogen over 10m,n. St.rr.ng waa continued at 
1*23. Z 4?and morpholine «MmQ added dropwise over Imin. After ; 6h j^- ,u 7 ^ n ^3^' 
treated with aqueous 2M hydrochloric acid (80ml). and ^^\ et ^^Z^^ 7ETH 
dried organic extracts were washed with aqueous saturated sod.um ".carbonate (J^OOml). dr e I and 
evaporated. A solution of the residual oi. in dich.oromethane (60m.) was ad^rbed onto s,..ca (Merck 
773?? and the mixture applied as a plug to a flash column of silica gel (Merck 9385). Grad.ent elut.on wrth 
ethyl acetateinexane (3:7-6:4) afforded the title compound as a cream solid (5.75g). 



40 



Analysis Found: 
Cu>H-..BrNO? requires 



C.50.8; 


H.5.0; 


N.4.9; 


Br,28.3. 


C.50.7; 


H.5.0; 


N.4.9; 


Br,28.1% 



Intermediate 31 

Methyl-4-bromo-3-methylbenzoate 

4-Bromo-3-melhylbenzoic acid (10g) was suspended in methanol (50ml) containing cone, sulphuric acid 
Smn The mixture was heated to reliux for 18h. On addition of 8% NaHC0 3 (100ml) to the cooled reachon 
50 i Scuten, sow was filtered off and dried invacuo at 40-45- to give the title compound as a .,qu.d whK* 
recrystallised on cooling (10.25g) m.p. 39.5-40.5°. 

intermediate 32 

B6 4 -(Trffluoromethyl)phenyl triiluoromethanesulphonate 

A solution of trifluoromethanesulphonic anhydride (1.0g) in dichloromethane (2ml) was added dropwise to a 
solution of Mtrffluoromethyl)phenol (0.5g) in dichloromethane (10ml) and pyridine (0.5ml) at 0° und er 
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nitrogen. The resulting suspension was stirred lor 1h at room temperature, diluted wrth dichk»omett»M 
mi and washed with aqueous sodium carbonate <2N; 20ml). The dried organ.c phase was evaporated 
and the resTdue was purged by FCC eluting with ether to give the We compound as a colourless 0.I 
(710mg). 
6 T.I.C. ether Rl 0.8. 

Intermediate 33 

4-bromo-N.N.3-trimethylbenzamide 

W A mixture of 4-bromo-3-methylbenzcic add (1 .Og) and thionyl chloride (3ml) was refluxed under nitrogen iter 
Vh and evaporated. The residue in THF (10ml) was treated wHh aqueous dimethy.amine (40% ; 3m.) >m , one 
portion. The solution was left to coo. to room temperature <15min) and was treated with aqueous sodium 
carbonate (1M ; 50ml) and extracted with ethyl acetate (2 x 100ml). The dned extract was evaporated to 

is give the title compound as a colourless oil (0.95g). 
Tlx. ether Rl 0.4. 

Intermediate 34 
20 i-(2-Chloro-5-nitrophenylH-meihylpiperazine 

A mixture ol 2-chloro-S-nitrobenzenamine (7.95g) and 2*hloro-^2^toroetW 

drochloride (8.86g) in chlorobenzene (40ml) under nitrogen was heated to reflux for 3 days MweoMhng 

and diluting with dlchloromethane (60ml). The reaction mixture was then extracted** «fWN, the 

2S aqueous .ayers combined and basilied with 2N sodium hydroxide. then mM Iwrth **^SS 
<4x4O0ml) The combined, dried extracts were concentrated in vacuo to give a dark brown oil ^.82g) which 
wTp^iL by ,.ash column chromatography eluting with e.WTogive a dark brown oil which erased 
upon^tanding The materia, was dissolved in ethanol (40ml) and boiled up wrth some charcoal poomg)- 
The hot ethanolic suspension was filtered and concentrated in vacuo to give the ftle compound as a yellow 

30 oil which crystallised on standing (5.25g) m.p.63-64' C 

Intermediate 35 

4-Chloro-3-(4-methyl-1-piperazinyl)benzenamine 

A solution ol Intermediate 34 (5.06g) in ethanol (60ml) and water (10ml) was treated wrth Raney Nickel (2g 
£ etJTn wSeT) under nitrogen 9 This mixture was cooled to 18'C and treated 

hydrate Mml) over 15 minutes. The resultam mixture was stirred at room temperature for 2 houre betore 
SeSg. tSI filtrate was concentrated in vacuo to give an oil which crystallised upon cooling The pate 
bmwn crystalline solid was dried in_vac^to-glve the title compound as a brown crystall.ne solid (4.36g) 
m.p 96-97 *C 

Intermediate 36 

rA.riiA.nhinm-3W4HTiethvl -1-piperazinyl)phenyllamino]carbonyl]phe nyl]boronicacid 

To a cooled (0- ) sfrred solution ot (4-carboxypheny.) boron.c acid <1bbmg) ,n dry ^p ynd.ne (5m ) was added 
thionyl chloride 0.08ml). The mixture was stirred for 30mins and then Intermediate 35 (225mg) was added 
string was maintained at 20' for 18h. Water (40ml) was added and the mixture was washed wrth ettyl 
acemte (2x40™. The precipitate which formed in the aqueous layer was collected and dried to give .he trtte 
bo compound (196mg). 

Tic System A (10:8; 1) Rl 0.1 

Intermediate 37 

55 l^-Fluofo-S^nrtrophenyiy^methylpiperazine 

A mixture of 2-«uoro-5-nitrobenzenamine (4,06g) and 2-chloro-N-(2.chtoroethyl)-N-methylethanamine hr 
drochloride (5.006g) in chlorobenzene (20ml) was heated at reflux under nitrogen for 2* days. The dark 
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solid was dissolved in methanol (150ml) and the solution was then concentrated in vacuo onto smca and 
purified by FCC elutin Q with System A (400:8:1) to give impure material (1.9 0 ). This "aspijnhed again by 
FCC eluting with System A (300:8:1) to give the title compound as a crystalline brown solid (3BOmg). 
T.I.C. System A (400:8:1) Rf 0.15 

s 

Intermediate 38 

4 -Fluoro-3-(4-methyl-1-piperazinyl)benzenamine 

To 'A solution of i nl ermediate-37-(350mg)-in-ethano1A»«rter-(5:2 ( 10ml) -^-^; und f^ u " m * 8 
prehydrogenated suspension ol 10% palladium on carbon. 50% paste (166mg) in ethanol/water (5.2. 4mJ. 
The resulting suspension was stirred at room temperature under an atmoaphere of hydrogen for 30m,nute* 
The suspension was filtered through hyflo. and the filter-cake washed with ethanol/waler JWfW-™* 
combined filtrates were concenlrated in vacuo , the residue dissolved in dichloromethane <20^ ant dned. 

16 The filtered solution was corrcentratedlnvaciio to give the title compound as a buff coloured solid (272mg) 
m.p. 155-156°C. 

Intermediate 39 

M 4-Bromo-3-methvl-N -l4-tluoro-3-(4-metnyl-1-piperazinyl)phenyl ] benzamide 

A suspension of 4-bromo-3-methylben Z oic acid (3.01g) in thionyl chloride (lOmQ was heated to ^'^™*er 
nitrogen for 4 hours. After this time excess thionyl chloride was removed in vacuo. «^' d "° d ''*^ 
THFTnd the solution added dropwise to a solution of Intermediate 38 (1.90g) in THF (15ml) contomng 
water (5ml) and sodium hyroxide (930mg). The mixture was stirred at room temperature for ^ hoursbefare 

« removing excess THF i n vacuo . The aqueous residue was diluted with water (20ml) and extracted wrth 
dichloromethane (3x75ml). The combined, dried extracts were concentrated in vacuo to give a dark brown 
oil which was purified by FCC eluting with System A (350:8:1 gradient to 200:8:1) to give an orange oil 
(4.29g) which was dried in vacuo to give the title compound as a pale brown foam (3.436g) 



30 



I Analysis: Found: 

| C19H21BrFN3O.O3C2H5OO.3H2O Requires: 


C.55.0 : 
C. 55.3; 


H.5.1 : 
H, 5.5; 


N, 10.0 j 
N,9.9% | 



as intermediate 40 



40 



45 



60 



66 



[4-Hi4-Fluoro-3^4^ethyH-pipera2inyl)phenyl^ ^ 

A solution of intermediate 39 <2.917g) in dry THF (30m.) at -77»C. was treated dropwise ^^^T 
(15 5ml of 1.84M solution in hexane) over 20min, under nitrogen. The solution was strred at -76°C tor 
15min before treating with triisopropyl borate (5.8ml). The resulting mixture was allowed to warn, to room 
temperature while stirring, over 2 hours, before treating with water (10ml). Excess ^"'"f^ 0 ^ £ 
vacuo, and the aqueous residue neutralised (to P H6) with 2N hydrochlonc acid. The soluton was fefl to 
cooTduring which time an oily gum separated out. The aqueous layer was M"^*"* » um 
triturated with ether (3x25ml) to give the title compound as a crea '"» l ^P^ a "j 7 w 
n.m.r. (CH.OD) 5 2.42 (3H.8). 2.59 (3H.S). 2.B6 (4H.m). 3.23 (4H,m). 7.05 (IH.dd). 7.30 (IH.ddd). 7.40 
(1H.br.d), 7.52 (1H,dd). 7.75-7.86 (1H.m). 

Intermediate 41 

1-[4-Methoxy-3-( frifiuoromethyl)phenyl]ethanone 

A solution l-methoxy-^trifluoromethyDbenzene (3-52g) was dissolved in glac.af acetic ac* <30ml) and 
treated with boron trifluoride acetic acid complex (30ml) and the resulting solution maintoned at 55° for 48 
hours The solution was poured into dilute hydrochloric acid (100ml) and ice (100g) added and the mixture 
extracted with chloroform (2x200ml). The combined organic extracts were washed with sodium bicarbonate 
solution (3x100ml). then water (100ml). dried and evaporated to dryness to give an oily black solid. Th,s iwas 
chromatographed on silica (40g) eluting with ether light petroleum (bp.60-80 0 ) (1:4) to give a solid which 
was crystallised from light petroleum (bp.60-80 0 ) to give the title compound (0.3g). m.p.56-57" 
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Intermediate 42 



1-[4"HydfOxy"3-<trifluoromethyt)phenyl}ethanone 

s A mixture of Intermediate 41 (8Q0mg) and pyridine hydrochloride (4g) was heated to 180° under nitrogen 
and stirred overnight The mixture was allowed to cool to room temperature before the gum was dissolved 
in a mixture of 2N sodium carbonate (50ml) and dichloromethane (50ml). The organic layer was separated 
and the aqueous layer extracted further with dichloromethane (3x50ml). The combined organic extracts 
were dried, concentrated in vacuo and the residue dissolved in dichloromethane (40ml), then extracted with 

70— 2N-sodium - hydroxide (60ml). The aqueous extract was then washed with dichloromethane (2x50ml). 
neutralised with 2N hydrochloric acid and extracted with dichloromethane (3x75ml). The combined, dried 
organic extracts were concentrated in vacuo to give a dark yellow gummy glass (60mg). The 2N sodium 
carbonate layer Irom initial extraction was neutralised with 2N hydrochloric acid and extracted with 
dichloromethane (2x50ml). The combined, dried extracts were concentrated in vacuo to give a pale yellow 

16 solid (106mg). The neutralised sodium carbonate layer and the sodium hydroxide layer were acidified with 
2N hydrochloric acid. Both acidified layers were then extracted with dichloromethane (3x50ml), and the 
combined, dried extracts were concentrated in vacuo to give the title compound as a pale yellow solid 
(274mg). Further purification by FCC eluting with hexane:ethyl acetate (4;1) gave the title compound as a 
white crystalline solid (220mg), m.p. 16B-170°C. 

20 

Intermediate 43 

4- Acetyl-2-(trifluoromethyl)phenyl trifluoromethanesulphonate A stirred solution of Intermediate 42 (200mg) 
in dry dichloromethane (6ml) containing dry pyridine (0.14ml) was cooled to 0°C under nitrogen and 

25 trifluoromethanesulphonic anhydride (0.25ml) added slowly. The mixture was stirred at O'C for 1*h before 
allowing to warm to room temperature. The reaction mixture was added to 8% sodium bicarbonate solution 
(25ml) and was extracted with dichloromethane (3x1 5ml). The combined, dried extracts were concentrated 
in vacuo to give a dark yellow oil which was purified by FCC eluting with hexene:ethyl acetate (12:1) and 
dried in vacuo to give an oil (298mg). Further purification by FCC eluting with toJuenerhexane (1:1) gave the 

30 title compound as a colourless oil (240mg), 



Analysis Found: 


C.35.8; 


H.1.6; 


CioHbO»F 6 S requires 


C.35.7; 


H,i.e% 



Similarly prepared was:- 
Intermediate 44 

40 

4-Acetyl-2-methoxyphenyl trifluoromethanesulphonate as a white crystalline solid <648mg) m.p. 34-34°. 

From a solution of 1-(4-hydroxy-3-methoxyphenyl)ethanone (0.50g) in dry dichloromethane (15ml) contain- 
ing dry pyridine (0.4ml) and trifluoromethanesulphonic anhydride (0.8ml). 

45 

Intermediate 45 

4 , -[(Dimethylamino)carbonyl>2'-methyK1 .1 '-biphenyll^carboxylic acid 

so A mixture of Intermediate 33 (3.75g) and 4-boronobenzoic acid (2.334g) in DME (75ml) and sodium 
carbonate (2N, 25ml) was treated under nitrogen with tetrakis(triphenylphosphine)palladium (0) (50mg). The 
resulting mixture was heated to rellux and stirred for 20 hours before cooling to room temperature, adding 
to water (50ml) and washing with dichloromethane (2O0ml). Hydrochloric acid (2N) was added dropwise to 
the aqueous layer until pH 3 was obtained. The acidified aqueous layer was extracted with dichloromethane 

66 (3x200ml) and the combined, dried extracts concentrated in vacuo to give the title compound as a pale 
yellow solid (4.58g) m.p. 190-192°C. 
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Intermediate 46 



10 



1- (2-Bromo-5-nitrophenyl)-4>methylpipefazine 

A suspension of 2 -bromo-5-nHroben Z enamine <26.0g) and ^^^^^^^^ 
hydrochloride (23.0g) in chlorobenzene (150ml) was heated to rellux under nrtrogen andstrred tor 15 hours 
before cooling to room temperature. The gummy mixture was diluted w,th dtfhlorornethane (150ml) and 
extracted with water (4x400ml. acidified with 2N HCI). The combined aqueous extracts were ^basfled I w rth 
In Sum hydroxide (to pH 12) and extracted with dichtoromethane (4x500ml). The combined organic 

System A (300:8:1 gradient to 200:8:1) to give the title compound as a brown solid (8.49Bg) m.p. 100-103 C. 



Intermediate 47 

, 6 4 -Bromo-3-(4-methyl-1-piperazinyl)benzenamine 

A suspension of Intermediate 46 (8.68g) in elhanol (80ml) and water (20ml). under nitrogen was treated with 
Raney nickel (~3g of a slurry wrth water). The suspension was then cooled to 17°C and ™,nte,nedal ^ 
temperature below 2S*C during the stow addition of hydrazine hydrate (6ml), over 20m»v The c«*ed 
mixture was then stirred under nitrogen for 2 hours and filtered through Hy«o. The filter cake was washed 
thoroughly with ethanol:water (260ml. 6:1) and the combined filtrates were concentrated .nvacuo to give a 
gummy solid which was dissolved in dichtoromethane. dried and concentrated in vacuo to OMidrt 
grey/brown solid. The solid was triturated in hexane:ether (1:1. 50ml) overnight. The solid was ffltered and 
dried to give the title compound as a solid (3.28g). Further product was obtained by concent ahon of he 
filtrate in vacuo. The orange solid residue was puri.ied by FCC eluting wrth System A (300:8:1) to give the 
title compound as a yellow solid (3.38g). m.p. 120 - 121.5°C. 

Intermediate 48 

30 i-(4-Bromo-3-methylbenzoyl)pyrrolidine 

A mixture oi 4-bromo-3-methylbenzoic acid (400mg) and thionyl chloride (0.4ml) was 
nitrogen lor 1h and evaporated. The residue in THF (2m.) was added to a solution ol pyrrc Mine £BmJ .n 
THF (2ml) The suspension was stirred for 1h. added to aqueous sodium carbonate (2N; 25ml) ana 
35 extracted with dichtoromethane (2x25ml). The dried extract was evaporated to give the Wje compound as a 
beige solid (430mg) m.p. 55-57°. 
Similarly prepared were:- 



20 



26 



Intermediate 49 



40 



45 



4-Bromo-N-butyl-N.3-dimethylbenzamide as a yellow oil (485mg). 

Jro C m?bTomo-3-meThylbenzoic acid (400mg). thionyl chloride (0.4ml) and N-methyl-1-butanamine (0.8ml). 
intermediate 50 

4-Bromo-N-(1 .1 -dimethylethyl)-3-methylbenzamide as a white solid (430mg) m.p. 124-125°C. 
so From 4-bromo-3-methylbenzoic acid (400mg). thionyl chloride (0.4ml) and 1 ,1-dimethylethanamine (08ml). 
Intermediate 51 



65 



1-(4-Bromc~3-methylbenzoyl)azetidine as a white solid (445mg) m.p. 104-105°C. 

From 4-bromo-3-methylbenzoic acid (400mg). thionyl chloride (0.5ml) and azetidine (1g). 



23 



EP 0 533 266 A1 



Example 1 

4-.Hvrtm« u -N-r4-methoxv-3-(4-methvt- 1 -piperazinylfrhenylH [1 ,1 '-biphenylH-carboxamide 
A catalytic quantity of tetraki S (triphe nylpho3 P hine)palladium (0) (O.reig) was added to a legassed solution 
(N 2 bubbled through the solution lor 5 min) of Intermediate B (0.1 45g). Intermediate 2 (0.1 08g) and sodwim 
carbonate (0.114g) in 1.2-dimethoxyethane (8ml) and water (5ml). The reaction mixture was then heated at 
reflux for 16h, under nitrogen. The reaction contents were absorbed onto silica gel [Merck Art 7734] and the 
product purified from a plug of this silica by SPC eluting with System A (95:5:0.5) to give the titte 
compound as a beige loam-like solid (0.098g). m.p. 120-123°C. 



Analysis Found 

C2sH27N3O30.8CH 3 CO2C2Hs requires 



C,69.0; 


H.6.85; 


N.9.0. 


C.69.4; 


H.6.9; 


N,ae%. 



15 



20 



25 



30 



35 



40 



45 



Example 2 

4^(Hydroxymrth^^ -^methyKU'-biph enyll^carboxamide 

4-Bromobenzenemethanol (130mg), Intermediate 10 (4O0mg), tris(2-methylphenyl)phosphine (15mg), pal- 
ladium (II) acetate (10mg), DMF (2ml) and triethylamine (1ml). were heated to reflux under nitrogen for 5h. 
On cooling water (20ml) was added and the reaction mixture extracted with dichloromethane (3x40ml), the 
extracts dried and evaporated to yield a green/orange oil (600mg). This was purified by FCC eluting with 
System B (867:30:3) to give the title compound (49mg) as a cream-coloured foam. 
T.I.C. System B (967:30:3) Rf = 0.03 

n m r (250MHz. CDCla) 5 2.34 (3H,s), 2.38 <3H. s), 2.65 <4H. br.m), 3.15 (4H. br.m), 3.88 (3H. s). 4.78 <2H, 
s). 6.85 <1H. m). 7.22-7.35 (5H. m), 7.45 (2H, 1/2 AA'BB'), 7.7 (1H.dd). 7.78 (2H. m). 



Example 3 

^,M e th Q xv0^4^ e thvl>l-p i p e ra2iDyl)phenYl1-2-meth Y l^ 
^hylmil phinvl M 1 f 1 ^biPhenvll-4-carboxaai^s 

A solution of sodium carbonate (147mg) in water (5ml) was added to a solution of Intermediate 9 (300mg) in 
DME (10ml) followed by tetrakis(triphenylphosphine)palladium (0) (32mg) and Intermediate 1 (127mg). and 
the stirred mixture heated at reflux under nitrogen for 9h. A further quantity of Intermediate 1 (60mg) was 
added and heating continued for 4h. When cool the mixture was evaporated, treated with water (30ml) and 
extracted with ethyl acetate (6x50ml). The combined, dried organic extracts were evaporated and the 
residue purified by FCC eluling with System A (89:10:1) to give a solid which crystallised from ethanol (5ml) 
to give the title compound as fine white crystals (162mg), m.p. 210-212.5* . 



Analysis Found: 


C.67.8; 


H.66; 


N.8.6; 


C27H3iN 3 0 3 S requires 


C.67.9; 


H.6.5; 


N.8.8% 



so 



Similarly prepared was;- 



66 
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Example 4 

j^Ace^N^ 88 1ine 

white crystals (79mg). m.p. 167-169.5 w c; 



10 



15 



20 



Analysis Found : 
C28H31N3O3.O-78H2O requires 


CJ1.1 ; 
C.71.3; 


H.7.0; 
H.7.0; 


N.8.7; 
N,8.9% 


-Water-assay-Foundf-H20 r 2.97%w/w.«s-0.78mol 



From Intermediate 9 (400mg) and two portions of Intermediate 4 (4Q0mg) and (lOOmg). 

Example 5 

N-fj-Methoxy^ 

A mixture of Intermediate 11 (lOOmg). bromobenzene <47mg). tetrakls (triphenylphosphlne)palladium (0) 
<30mo) DME (5ml). and aqueous sodium carbonate (2N, Irril) was relluxed under nitrogen for 3hu The 
mixture was treated with water (25ml) and extracted with dichloromethane (3x20mD Q The ^ ftract was 
evaporated and the residue was purified on a column of silica eluting with System B (240:10:1) to give the 
title compound as a white foam (57mg) 
T.1.c. System B (90:10:1) Rf 0.6 



Analysts Found: 
C2sH27NaO2.0.7H2O requires 



C.72.7; 
C.72.5; 



H.6.8; 
H.6.7; 



N.10.0 
N.10.1% 



] 



30 



35 



40 



45 



SO 



55 



Similarly prepared was:- 
Example 6 

N-[4-Methoxy-3^4-methyl-i •pipera2inyl)phenylh2^methy1-4--rnethylamino-[1 ,1 '4? iphenyl]-4-carboxamide - 
(165mg) 

am". SSh SSo 2 M L£?h, 2xs), 2.5 (4H, m), 2.76 (3H. d>. 3.03 (4H br.m), 3JW * ^ b "J 
?1H, br q). 6.5 • 6.58 <2H, m), 6.97 (1H, d), 7.06 <1h. d). 7.06 (1H, d), 7.35-7.6 (4H. m). 8.0 (2H, 1/2AA'BB), 
10.15 (1H. br.s). 

From Intermediate 11 (1.3g) and 4-bromo-3.N-dimethyibenzenamlne (0.9g). 
Example 7 

Ethyl 14' - ffl 4-methoxy[ 3-( 4-methyH-piperazinyl)] phenyl]amino]carbonyl]-2-meth yl-([1 ,1 '-btphenylH-yQ- 
]methyl carbamate 

A stirred solution of Intermediate 13 (6l0mg) In DNIF (4ml) containing triethylamihe ^^^^ 
phenyl)phosphine (40mg) and palladium (II) acetate (20mg). was treated with Intermediate 11 (0.950g) In 
one portion. The mixture was heated to reflux under nitrogen for Sh, water (20ml) added and the cloudy 
mixture concentrated i n vacuo to a volume of 10ml. before extracting with dlchloromethanerethyl acetate 
(2-1 50ml). The organic extract was dried and concentrated in vacuo to give a dark orange oil (1.23g which 
was' purified by FCC eluting with System A (160:8:1) to give the title compound as a pale brown friable solid 
(I60mg). 

T.1.c System A (75:8:1) Rf = 0.5 
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Analysis Found: 


C68.4, 


H.7.1; 


N.10.25; I 


CaoH36N4 0».0.5H 2 0 requires: 


C08.6; 


HJ.i; 


I N,10.7% ] 



Example 8 



phenylj-2-methyH1 J-biphenylH~car- 



4*-[1 -(hydroxy imino)ethy13-N-[4>methoxy3-(4-methyl-1 -piperazinyl) 
boxamide (Z)-2-butenedioate (1;1) 

Hydroxyzine hydrochloride (532mg) was added to a solution ol the product of Example 4 <500mg) in 
pyridine (9ml) and the mixture stirred at 23°C under nitrogen for 24h. Aqueous saturated sodium 
bicarbonate (25ml) was added and the mixture evaporated. Water (50ml) was added and the mixture 
extracted with dichloromethane (6x80ml). The combined dried organic extracts were evaporated, treated 
with (Z)-2-butenedioic acid (250mg) followed by ethanol (50ml) and heated to reflux. After 10mm. the 
mixture was filtered, and the filtrate stood at 23° for 16h. The precipitate was collected to give the Wle 
compound as a fine cream crystals (158mg) m.p. 219-223°. 



w 



15 



20 



Analysis Found i 
C2 8 H 32 N*0 3 .C*H4 04 .0.16H?O requires 


C.64.7; 
C.65.0; 


H.6.2; 
H.6,2; 


N.9.3; 
N.9.5% 


Water assay Found; H2O, 0.61 %w/w » 0.16mol 



25 



Example 9 

4W[[4-Mothoxy-3-(4-methyl-1-plpe^^ 
dimethylcarbamate 

30 A mixture ol 4-bromophenyl dimethylcarbamate (222mg) and Intermediate 10 (350mg) In DME (18ml) was 
treated with a solution o1 sodium carbonate (I94mg) in water (9ml), followed by tetrakisftrlphenylphosphine)- 
palladium (0) (42mg) and the stirred mixture heated at reflux under nitrogen for 5h. T*e mixture ^ 
evaporated, treated with water (30ml), and extracted with ethyl acetate (6x40ml). The combined dried 
organic extracts were evaporated and the residue purified by FCC eluting with a gradient ofSystem A 

35 <967-30*3-945'50:5) to give a dull white foam <355mg). A portion of the foam (I75mg) was further purified 
by SPC (Merck 7729) eluting with a gradient of System A (987:30:3-958:40:4) to give the title compound 
as a white foam (I75mg) m.p. 90-94°C. 
T.1.C. System A (89:10:1) Rf 0.47 



40 



45 



Example 10 

4 ; -t f ^thr^-^tvl Meth y l ™< no! methyl 1-N-f 4- n ,ethoX Y -3-( 4-ntethyl-l- 

ninera2invl , r ^ii- ? --met h yi-n,i^^^ 

hydrochloride 



A solution of sodium carbonate (I44mg) In water (5ml). followed by tetraklsariphenylphosphinejp^ladium (0 
<3lmg) was added to a solution ol Intermediate 11 (250mg) and Intermediate 18 (184mg) In DME (10ml) 

60 and the stirred mixture heated at reflux under nitrogen for 4h. The mixture was evaporated, treated with 
water (20ml), and extracted with ethyl acetate (8x50ml). The combined, dried organic extracts were 
evaporated, and the residue purllied by FCC eluting with a gradient of System A (945:505 - 034:60:6) to 
give a light cream-coloured foam (I59mg). A portion of the foam (100mg) in ethyl I acetate (5ml) was 
acidified to pHl by the addition of ethereal hydrogen chloride and the precipitate filtered off to give the tttte 

66 compound as fine white crystals (50mg). 
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Analysis Found: 

C 3 i H 38 M*0* 1 .2HCI.1 .74H 2 0 requires 


C.81.1; 
C61.3: 


H.7.1; 
H.7.1; 


N.90; 
N.9.2, 


CI. 7.1. 
Cl,7t.*> 


Water assay Found: H2O, 5.2%w/w ■ 1.74moJ H2O 



T.lx. System A (88:1 0:1), Rf 0.48 



10 



Example 1 1 



4 ' - J 



15 



20 



25 



A solution of sodium carbonate (230mg) in water (11ml). lollowed by tetraWsftriphenylphosphlne) palladium 
(0) (50mg), was added to a mixture of Intermediate 18 (28img) and Intermediate 11 <400mg) in DME (22ml) 
and the stirred mixture heated at reflux under nitrogen lor 6h. The mixture was evaporated, treated with 
water (50ml), and extracted with ethyl acetate (6x40ml). The combined, dried organic extracts were 
evaporated, and the residual oil adsorbed from ethanol (30ml) onto silica gel (Merck 7734). The resultant 
silica was applied as a plug to a flash column of silica gel which was eluted with a gradient of System A 
(967:30:3 - 856:40:4) to give the crude title compound (264mg). This crystallised from ethyl acetate (6ml) 
to give the title compound as line white crystals (I66mg), m.p. 147-148* . 



Analysts Found: 
C3oHa7Na0 4 .Q.15H 2 0 requires 


C.71.0; 
C.71 .2; 


H.7.4; 
H.7.4; 


N.8.15; 
N.8.3% 


Water assay Found: H2O, 0.54%w/w = 0.15mol 



30 



OS 



40 



60 



Example 12 

N44-Methoxy-3-(4-methyH-p^ 

A mixture of Intermediate 10 (250mg), Intermediate 19 (160mg), tetrakis(triphenylphosphine)palladium (0) 
(20mg). DME (8ml), and aqueous sodium carbonate (2N; 2ml) was refluxed under nitrogen for 18h. The 
mixture was added to water (50ml) and extracted with dichloromethane (3x50ml). The dried extract was 
evaporated and the residue was purified FCC eluting with System B (485:15:1.5) followed by (240:10:1) to 
give the title compound as a white foam (75mg). 

T.lx. System B (240:10:1), Rf 0.3 % « 

n.m.r. (CDCb) 5 2.06 (3H,s), 2.23 (3H,s), 2.37 (3H,s), 2.64 (4H. br.m). 3.14 <6H, br.s), 3.6 (4H. br.m), 3.88 
(3H,s). 6.86 (1H.d). 7.11 (IH.d). 7.18 (1H.d). 7.23-7.32 (4H,m). 7.36 (1H, br.s), 7.71 (1H.dd), 7.77 (1H f br.s), 
7.80 <1H, br.s). 
Similarly prepared were;- 

Example 13 

N-[4-Methoxy-3-(4-methyH^^^ as a 

white solid (175mg) m.p. 177-178^. 

T.1.C. Syslem B (90:10:1) Rf 0.6. 

From Intermediate 10 (250mg) and 4-bromo-N,N-dimethylbenzamide (160mg). Trituration with ether (2x1 ml) 
afforded the title compound. 



66 
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Example 14 

white foam (120m9). 

T.1.C. System B (240:10:1), Hi 0.15. 



JO 



I Analysis Found: 


C.69.6; 


H.8.9; 


N.10.9; 


| C 2 9 H34N*Oa.0.7H 2 O requires 


C.69.8: 


H.715; 


N.11.2% 



15 



From Intermediate 11 (200mg) and Intermediate 19 (145mg). 
Example 15 

4WAminosulphonylW^ 
as a white solid (42mg). 

20 I'mi. ^SZ^^Vk ?3li!s?2.28 (3H,s), 2.58 (4H.m). 3.04 <4H,m), 3.70 (3H,s) , 7.45 (2H, 1/2AAW), 
7.72 (1 H.dd). 7.8 (1 H,br.s), 7.9 (2H, 1/2AA'BB'). 

From intermediate 10 (250mg) and 4-bromobenzenesulphonamide (165mg). A s*™***™^ 
dichloromethane:methanol (9:1) (3x50ml) gave a more pure sample which was triturated with ether (2x20ml) 
to give the title compound. 



25 



30 



Example 16 

r*|4-Methoxy-3K4^e^ 
carboxamide as a white solid (I40mg). 

T.I.C. System B (90:10:1). Rf 0.5. 



I Analysis Found: 


C.61.9; 


H.6.3; 


N.10.4; 


| C27H 3 2N4O*S.0.8H 2 O requires 


C.62.0; 


H.6.5; 


N,10.7% 



40 



From Intermediate 10 (250mg) and Intermediate 20 (150mg). 
Example 17 

3'-Acetyl-rH4~methoxy^ 



as a pale 



yellow foam (221 mg) m.p. 82-B4^C 

T.l.c.System A (150:8:1), Rf = 0.33 
45 From Intermediate 10 (280mg) and 3-bromoacetophenone (133mg). 



Example 18 



r*[4~lv1ethoxy-3K4-methyH -piperazinyQphenyll^methyM'^^orpholinylmethylMI ,r-biphenylH- 
so carboxamide as a pale yellow foam (95mg) m.p. 80-84°C, 

n m r (CDCU) 5 2.35 <3H, s), 2.37 (3H, s), 2.5 (4H. m). 2.64 (4H. m), 3.15 (4H. m), 3.57 (2H, s), 3.75 (4H,m). 
3.88 (3H,S). 6.87 (1 H, d), 7.24-7.43 (6H, m), 7.68-7.82 (3H, m). 

From intermediate 10 (250mg) and Intermediate 22 (211mg). Further purification by FCC eluing with 
56 System A (400:8:1 ) afforded the title compound as a pale yellow foam which was dried in vacuo at 60 C for 
30h. 
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10 



16 



Example 19 
N-[4-Meth^^ 

carboxamide as a pale yellow loam (7Bmg) m.p. 8&-9<ru. noo/OLJ » «««mh\ 

n.m.r. (CDfcl 3 ) 5 2.35 (3H.8). 2.37 (3H,s). 2.6-2.8 (12H.ni), 3,15 (4H.m), 3.5B (2H,s), 3.88 (3H.S). 6.85 (1H.d), 
7.25-7.4 (6H,m). 7.68-7.82 (3H.m). 

From intermediate 10 (254mg) and Intermediate 23 (165mg). Purification by FCC elutmg with System A 
(150:8:1) afforded a viscous gum which was dissolved in ether and concentrated in vacuo to give a pale 
yellow foam. This was dried under high vacuum at 60* C for 2h to give the title compound . 

Example 20 

N44~Methoxy-3-(4-methyH^ 
carboxamide 

Intermediate 21 (250mg) was added to a solution of Intermediate 11 (470mg). sodium carbonate (288mg), 
and tetrakis(triphenylphosphine)paJladium (0) (63mg) in water (15ml) and DME (30ml) under nitrogen and 
the stirred mixture heated at rellux for 24h. When cool, the mixture was evaporated onto silica gel (Merck 
7734) The resultant silica was applied as a plug to a flash column of silica gel (Merck 9385) and elution 
20 with System A (967:30:3) gave a white foam (200mg). This was further purified by recrystallizat.on from 
ethyl acetate (5ml) to give the title compound as fine cream crystals (20mg) m.p. 220-221 °C. 
nmr /CDCb) 6 2.28 (3H.S), 2.3B (3H,s). 2.63 (4H,m). 3.08 (3H.S), 3.16 (4H,m), 3.89 (3H,s), 6.86 (1H.d), 
709-7.28 (2H,m); 7.2-7.35 (3H( + CHCl3),m). 7.42 (2H. *AA'BB'), 7.76 (1H. br.S). 7.93 (2H,*AA'BB'). 

25 Example 21 

N-[4-Methoxy-3-(4-methyl-1 ■piperazinyl)phenyl]-2-methyl-4'-(methylthio)-[1 ,1 -bipheny lH-carboxamide 

A mixture ol 1 -bromo-4-(methylthio)benzene (I06mg). Intermediate 10 (200mg). sodium carbonate (I11mg), 
water (5ml), and DME (10ml) was stirred at reflux under nitrogen for 9h. The cooled mixture was 
evaporated, shaken with water (30ml) and ethyl acetate (40ml), and filtered to give solid I. The aqueous 
phase was further extracted with ethyl acetate (3x40ml) and the combined, dried organic layers were 
evaporated to give a residue. This was added to solid I, treated with ethanol (30ml) and the mixture heated 
to reflux to effect solution. The solution was mixed with silica gel (Merck 7734). and the mixture evaporated. 
The resultant solid was purified by FCC eluting with a gradient of System A (967:30:3-945:50:5) to give the 
crude title compound (175mg). This was crystallised from ethanol (0.75ml) and washed with ether (5ml) to 
give the title compound as fine white crystals. 

n "mMlK^ *37 (3H,s), 2.43-2.60 (7H( + DMSO), m + s), 3.02 <4H,m). 3.81 (3H.S), 6.95 

AO (1H.d), 7.32-7.45 (BH.d + s), 7.5 (1H.dd), 7.B7 (1H,dd). 7.92 (1H,d). 10.1 (1H.br.s). 

Example 22 
N-(4jjje^ 

A solution of sodium carbonate (11 tmg) in water (5ml), followed by tetrakis(triphenylphosphine)palladium (0) 
(24mg), was added to a mixture ol 1-(4HDromophenyl)pentanone (125mg), Intermediate 10 (200mg) and 
DME (10ml) and the stirred mixture heated at reflux under nitrogen for 16h. The cooled mixture was 
evaporated treated with water (20ml), and extracted with ethyl acetate (5x60ml). The combined, dned 
60 organic extracts were evaporated and the residue purified by SPC eluting with System A (967:30:3) to give 
the title compound as a cream-coloured foam (73mg), m.p. 65-67* . 
T.I.C. System A (945:50:5), Rt 0.16. 
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Example 23 

^Cyano-N-(4-methoxy-3-(4-me^ 

A mixture of Intermediate 24 (220mg). Intermediate 11 (250mg), sodium carbonate (292mg) and tetrakis- 
(triphenylphosphine)palladium (0) (19mg) in (1:1) aqueous DME (20ml) was heated to reflux under nitrogen 
for 18h The mixture was allowed to cool, and silica gel (5g) was added. The solvents were evaporated and 
the residue chromatographed on silica gel (Merck 9385) eluting with system A (200:8:1) to give the title 
compound as an off-while foam (168mg). 
T.1.C. System A(100:8:1)^Rf = 0.51 
Mass Spec. Found [MH]* =441. 

Example 24 

4-[4-(Pir^ 

A mixture of Intermediate 10 <200mg). 4-bromo-N.N-dimethylben2enesulphonamide(1B5mg), DME (8ml). 
aqueous sodium carbonate (2N. 2ml) and tetrakis(triphenylphosphine)palladium (0) (20mg) was refluxed lor 
3h under nitrogen. The mixture was added to water (50ml) and extracted with dichloromethane (3x70ml). 
The dried extract was evaporated and the residue was purified on a column of silica (Merck 9385) eluted 
with System B (485:15:1) followed by (240:10:1) to give the title compound as a white solid (155mg) m.p. 
176-177°. 

T.1 .c. System B (240:10:1) Rf 0.3. 
Similarly prepared were:- 

Example 25 

^-(Pimethylaminoj-N-^ 

as a white solid (125mg). " 

T.1.C. System B (90:10:1), Rf 0.5 



35 



Analysis Found: 


C.72.9; 


H.7.6; 


N.11.8 


C2aH 3 ftN4 02 requires 


C.73.3; 


H.7.5; 


N.12.2% 



From a mixture of Intermediate 11 (200mg). Intermediate 25 (120mg). tetrakis(triphenylphosphine)palladium 
(0) (10mg), aqueous sodium carbonate <2N; 2ml) and DME (8ml). 

40 Example 26 
2-Chlor?^^ 

as a white powder (180mg).m.p. 203-2Ub w u 

45 T.1.C System B (90:10:1) Rf = 0.5 

From a mixture of Intermediate 11 (220mg), Intermediate 27 (200mg), aqueous sodium carbonate (2N; 2ml). 
DME (Bml) and tetrakis(triphenylphosphine)palladium (0) (15mg). 



60 



Example 27 

4'- (j^Acetyl-N^ 

carboxamide as a white solid (160mg) m.p. 204-206°C. 



65 



Analysis found: 


C.70.5; 


H.7.1; 


N.11.0; 


C29H 3 *N4O3.0.4H 2 O requires 


C.70.5; 


H.7.1; 


N.11.3%; I 
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From a mixture of Intermediate 11 (220mg). N-(4-bromo-3-methylprienyl)-N-methylacelamide (145mg)- 
.tetrakisflriprienylphosphine) palladium (0) (10mg) aqueous sodium carbonate (2N; 2m!) and DME (8ml). 

Example 28 

6 N -(2-Methoxyethyl)-N < -[4-methoxy3-(4-methyl-1 -pipea2inyl)phenylh2,N-dimethyM1 ,1 '-bipheny IH.4'-dtca- 
rboxamide 

Intermediate 29 (140mg) was added to a solution of Intermediate 11 (200mg). sodium carbonate (114mg), 
w tetrakis(triphenylphosphine) palladium (0) (80mg) in DME (12ml) and water <6ml) and stirred under nitrogen 
at reflux tor 7h. The mixture was evaporated, treated with water (20ml) and the residue extracted with ethyl 
acetate (4x50ml). The combined, dried organic extracts were purified by FCC eluting with System A 
(945:50:5) to give the title compound (120mg) as a yellow loam. 
T.l.c. System B (240:10:1) Rf = 0.2 

15 



Assay Found: 

C3oH36N»0*.0.815H20 requires 


C.68.7; 
C.68.3; 


H.7.1; 
H.7.1; 


IM.10.1; 
N,10.1% 


Water Assay Found: H 2 0 2.1% = 0.615mol 



Similarly prepared were: 
Example 29 

25 4'-Acety l-N-[4~rm>thoxy-3^4~methy 1-1 -plperazinyqphenyll^-memyl^ ,1 '-blphenylH-carboxamlde as a yel- 
low foam (30mg). 

T.1x System B (70:8:1) Rf « 0.7 

n m r (CDCb) 6 2.28 (3H,s), 2.4 (3H.S), 2.5 <4H,m), 3.04 (4H,m). 3.83 (3H,s), 6.07 (iH.d), 7.4-7.55 (3H.m), 
30 7 58 (2H, 1/2AAW), 7.93 (1H,dd), 7.98 <1h, br.s), 8.1 <2H, 1/2AA'BB'), 10.2 <1H, br.s). From a mixture of 1- 
(4-brorrK)-3-methylyphenyl)ethanone (H5mg), Intermediate 11 (200mg), sodium carbonate (114mg) P 
tetrakis(trlphenylphosphine)palladium (0) (80mg) and DME (12ml). 

Example 30 

35 z. 

N44-Methoxy-3-(4-methyM >piperazinyl)phenylh2^methyl-4M4-morpholinylcarbonyi)-[i X -biphenyl]-4- 
carboxamide as a white solid (1 71 mg) m.p. 1 25-1 30°C (dec). 



Analysis Found: 

O>iH 9 6N4 04.0.25(CH 3 CH2)2O.0.17H2O requires 


C.69.7; 
C.69.85; 


H f 72; 
H.7.1; 


N,9.9; 
N f 10.2% 


Water assay Found: H 2 0. 0.58%w/w = 0.17mol 



From a stirred mixture of Intermediate 30 (192mg), Intermediate 11 (250mg), sodium carbonate (144mg), 
tetrakis(triphenylphosphine) palladium (0) (31 mg), water (7ml) and DME (14ml). 

Examples 31-36 were prepared according to the method of Example 12. Purification by FCC utilised 
System A (200:8:1) as eluant except where stated otherwise. 

so 

Example 31 

N-[4-Fluoro-3-(4-methyl-1i*peraziny^ 83 
a white powdery solid (166mg). 

65 

m.p. 191~192°C 

T.lx. System A (75:8:1) Rf =0.4. 

From a mixture of 1-bromo-4-(methylsulphinyl)benzene (130mg) in DME (8ml) containing 2N sodium 
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carbonate (2ml) and tetrakis(triphenyl phosp hi ne) palladium (0) (30mg) to which was added Intermediate 40 
(250mg). 

Example 32 

5 

4 , -Acetyl-2 t -methoxyN-[4>-methyoxy-3-(4-methyl-1 -piperazinyl) phenyl][1 T-biphenylh4-carboxamide as a 
yellow foam (77mg). 



T.I.C. System A (100:8:1) Rf 0.5 



10 



15 



20 



25 



30 



Analysis Found: 


C.69.4; 


H.6.5; 


N.8.4; 


C28H 3 iN 3 O*.0.5H2O requires 


C.69.7; 


H.6.7; 


N,8.7% 



From a solution of Intermediate 44 (180mg) in DME (4ml) containing water ( 1ml). sodium carbonate (70 
mg) and tetrakis(triphenylphosphine)palladium (0) (30mg) treated with Intermediate 11 (222mg). 

Example 33 

4'-Acetyl-2Mrif)uoromethyl-^^ 

a pale yellow solid (5Bmg) m.p. WBrlwti. 

T.l.c. System A (300:8:1) Rf = 0.2 

From a solution of Intermediate 43 (2l5mg) in DME (4ml) containing water (1ml) and sodium carbonate 
(68mg), treated with tetrakis(triphenylphosphine)palladium (0) (20mg) and Intermediate 11 (222mg). 

Example 34 

l^[4-Fluoro-3-(4-methyH-piperra^ as a buff-col- 

oured foam (190 mg). 

T.I.C. elhermethanol (50:1) Rf = 0.06. 





Analysis Found: 


C.71.15; 


H,5.7; 


N/12.5; 


35 


C26H2sN*OF.0.6H2O requires: 


C.71.1; 


H.6.0; 


N,12.75% 



40 



From a solution of Intermediate 39 (250mg) in DME (8ml) containing 2N sodium carbonate (3mt) and 
tetrakis(triphenylphosphine)palladium (0) (30mg), treated with (4-cyanophenyl)boronic acid (108mg) 

Example 35 

N-[4-Chtoro-3-(4-methyH^ 8 
cream-coloured solid (45mg) m.p. 241-24Z U C. ™" 



Analysis Found: 


C f 65.4; 


H, 6.1; 


N, 10.6 


C28H 3 iCIN*02. IH2O Requires: 


C.65.9; 


H, 6.5; 


N, 10.9% 



so 



From a mixture of Intermediate 33 (160mg) and Intermediate 36 (225mg) in DME (6ml). 2N sodium 
carbonate (2ml) and tetrakis(triphenylphosphine)palladium (0) (30mg). 
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Example 36 

N-|4-Methoxy-3-(4-methyH -piperazinyQphenyll-a-methyl^^a-oxo-VpyrrolidinyOIl ,1 '-biphenylH- 
carboxamide as a white loam (0.1 3g) m.p. 7B-B1 W U 



Analysis Found: 


C, 71.0; 


H, 6.9; 


N, 10.60 


C 3 oH3*N*0 3 . 0.5HaO requires: 


C.71.0; 


H.6.85; 


N,11.0% 



From a mixture of 1-(4-bromophenyl)-2-pyrrolidinone (0.157g), Intermediate 10 (0.25g) t 2N sodium 
bonate (3ml). DME (8ml) and tetrakis(triphenylpnosphine)palladlum (0) (10mg). Purification by FCC 
effected using System A (978:20:2) as eluant 



75 Example 37 

N-(4-Melhoxy-3-(4-methyl-1 -piperazinyl)phenylhN'.N B -dimemyU1 ,1 ^biphenylH,4'-dicarboxarnide 

A mixture of Intermediate 11 (0.3g), 4-bromo-N.N-dimethylbenzamide (0.22g), 2N sodium carbonate (5ml) 
20 and tetrakis(triphenylphosphine)palladium (0) (30mg) in DME (5ml) was heated under reflux for 18 hours. On 
cooling 2N sodium carbonate (30ml) was added and the mixture extracted with ethyl acetate (4x40ml). The 
combined extracts were dried the mixture filtered and the filtrate evaporated in vacuo . The residue was 
purified by FCC eluting with System A (100:8:1). Evaporation of the eluate gave the title compound (66mg) 
as a white solid, m.p. 213-216° decomp. 
25 T.I.C. System A (100:8:1) Rf 0.1 
Similarly prepared was;- 



Example 38 

30 Methyl 4^[[[4-methoxy-3-(4-methyH-piperazinyl)phenyl] amino]carbonylh2-methyl[1 t r-biph eny11-4-carbox- 
ylate as a pale yellow foam (1.1 5g). 

T.I.C. System A (100:8:1) Rf = 0.36. 

From a mixture of Intermediate 11 (1.1g). Intermediate 31 (0.68g). tetrakis(triphenylphosphine)palladium (0) 
35 (50mg) and 2N sodium carbonate (10ml) in DME (10ml). 



Example 39 
2-Methyj-^^ 

A mixture of Intermediate 10 (200mg), Intermediate 32 (170mg). tetrakis(lriphenylphosphine)palladium (0) 
(lOmg) 2N sodium carbonate (1ml). and DME (8ml) was refluxed for 6h. The mixture was added to sodium 
hydroxide solution (2N; 25ml) and extracted with ethyl acetate (3x50ml). The dried extract was evaporated 
and the residue was purified by FCC eluting with System B (240:10:1) to give a colourless gum. The gum 
was dissolved in ether (1ml) which on slow evaporation gave the title compound as a white crystalline sol.d 
(40mg). m.p. 155-157°. 
T.I.C. System B (90:10:1) Rf 0.6. 



Example 40 

Nj4 I Mel^ 
carboxamide 

A mixture of Intermediate 11 (BOOmg), Intermediate 48 (173mg). tetrakis(triphenylphosphine)palladium (0) 
(10mg), water (2ml), and DME (8ml) was refluxed under nitrogen for 16h. The cooled mixture was added to 
aqueous sodium hydroxide (2N; 25ml) and extracted with dichloromethane (3x30ml). The dried extract was 
evaporated and the residue was triturated with ether (3x2ml) to give a solid. The solid was purified by FCC 
eluting with System B (190:10:1) to give a gum which was treated with ether (5ml) and evaporated to grve 
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the title compound as a white solid (200mg) m.p. 187-188° 
T.I.C. System B (90:10:1) R1 0.5. 
Similarly prepared were:- 

s Example 41 

^Butyl-N'-[4-methoxyW^ 33 
a while solid (1B5mg) m.p. ie/-iatru. ~ 

10 Rom^mTxTure (800mg), Intermediate 49 (18lmg). tetrakis(triphenylphosphine)palladium. 

(0) (10mg). water (2ml) and DME (8ml), 

Example 42 

N-[4-M<rthoxy-3-(4^ 88 * 

solid (199mg) m.p. 158-159^. 

T.I.C. System B (90:10:1) Rf 0.5 

From a mixture of Intermediate 11 (800mg). ^bromo-^methyl-N.N-d.propylbenzamide (19tmg). tetrakis- 
(triphenylphosphine)palladium (0) (10mg). water (2ml) and DME (8ml). 

Example 43 
N ! N I Dieth^^ 

white solid (200mg) m.p. 136-137*0. 

Rom^^^^ 11 (800mg). 4.bromo-N ( N-dieth y h3-methylben 2 amide (173mg). tetrakis- 

ao (triphenylphosphine)palladium (0) (10mg), water (2ml) and DME (8ml). 

Example 44 

N-Q^Dime^ 
35 dicarboxamtde as a white solid (198mg) m.p. 177-iBO^t; 

T.I.C. System B (90:10:1) Rf 0.5. 



is 



20 



25 



40 



50 



From a y mbUure of intermediate* 1 1 (BOOmg), Intermediate 50 (177mg). tetrakis(triphenylphosphine)palladium 
(0) (10mg). water (2ml) and DME (8ml). 

Example 45 

4W(1-Azetidinyl)cartaonyl]-N-^ 
carboxamide 

A mixture ot Intermediate 11 <600mg). Intermediate 51 (175mg). aqueous sodium carbonate (2 !N;2ml)l OME 
(3ml) and tetrakis(triphenylphosphine)palladium (0) (10m 9 ) was relluxed under nrtrogen lor 4h. The cooled 
mixture was added to water (15ml) and extracted with dichloromethane (3x50ml). The dned extract was 
evaporated and the residue was triturated with ether (2x5ml) to give a solid. The solid was purified I by FCC 
eluting with System B (190:10:1) to give a loam. This was treated with ether (2ml) and evaporated to g,ve 
the title compound as a white solid (255mg) m.p. 167 - 170° (softens 130°) 
T.I.C System B (90:10:1) Rl 0.5. 



65 
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10 



15 



20 



Example 46 

rH4-Bron»-3-(4-methyl-1-piper^^ 

A suspension of Intermediate 45 (250mg) in dry dichloromethane (4ml) under nitrogen at 0»C. was treated 
with triethylamine (1ml of a 1M solution in dichloromethane). The resulting solution was treated dropwise 
with ethyl chloroformate (1ml of a 1M solution in dichloromethane) and the mixture stirred at room 
temperature under nitrogen for 1 hour before treating with a solution of Intermediate 47 (240mg) in 
dichloromethane (1ml). The resulting mixture was stirred under nitrogen at room temperature for 1 week. 
The solution was poured into 2N sodium carbonate (20ml). the aqueous fraction extracted wrth dich- 
loromethane (10ml) and the combined extracts dried and concentrated in vacuo to give a yellow oil. This 
was purified by FCC eluting with System A (200:8:1) to give a yellow oil which was triturated in ether to give 
the title compound as a cream-coloured solid (284mg) m.p. 227-228°C. 



Analysis Found: 


C.62.6; 


H ( 5.8; 


N,10.3 


Cz8H 3 iBrN4 02 requires 


C, 62.8; 


H, 5.8; 


N, 10.5% 



The following examples illustrate pharmaceutical formulations according to the invention. The term 
"active ingredient" is used herein to represent a compound of formula (I). 



Pharmaceutical Example 1 



30 



35 



Oral Tablet A 


Active Ingredient 


700mg 


Sodium starch glycol late 


10mg 


Microcrystalline cellulose 


50mg 


Magnesium stearate 


4mg 



Sieve the active ingredient and microcrystalline cellulose through a 40 mesh screen and blend in a 
appropriate blender. Sieve the sodium starch glycollate and magnesium stearate through a 60 mesh screen, 
add to the powder blend and blend until homogeneous. Compress with appropriate punches In an automatic 
tablet press. The tablets may be coated with a thin polymer coat applied by the film coating techniques well 
known to those skilled in the art. Pigments may be incorporated in the film coat. 

Pharmaceutical Example 2 



40 



46 



50 



55 



Oral Tablet B 


Active Ingredient 


500mg 


Lactose 


lOOmg 


Maize Starch 


50mg 


Polyvinyl pyrrolidone 


3mg 


Sodium starch glycollate 


10mg 


Magnesium stearate 


4mg 


Tablet Weight 


687mg 



Sieve the active ingredient, lactose and maize starch through a 40 mesh screen and blend the powders 
in a suitable blender. Make an aqueous solution of the polyvinyl pyrrolidone (5 - 10% w/v). Add this solution 
to the blended powders and mix until granulated; pass the granulate through a 12 mesh screen and dry the 
granules in a suitable oven or fluid bed dryer. Sieve the remaining components through a 60 mesh screen 
and blend them with the dried granules. Compress, using appropriate punches, on an automatic tablet 
press. 
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The tablets may be coaled with a thin polymer coat applied by film coating techniques well known to 
those skilled in art. Pigments may be incorporated in the film coat. 

Pharmaceutical Example 3 



10 



15 



Inhalation Cartridge 


Active Ingredient 
Lactose 


img 
24mg 



Blend active Ingredient, particle size reduced to a very line particle size (weight rnear , diameter cb. 
5 J) wifh lactose in a suitable powder blender and fill the powder blender Into No. 3 hard gelabn 

capsules. . . , 

The contents of the cartridges may be administered using a powder Inhaler. 



Pharmaceutical Example 4 



20 



25 



30 



35 



Injection Formulation 




% w/v 


Active ingredient 

Water for injections B.P. to 


1.00 
100.00 



Sodium chloride may be added to ad]ust the tonicity of the solution and the pH may be aisled to that 
of maximum stability and/or to facilitate solution of the active ingredient using dilute acid or alkali or by the 
addition ot suitable buffer salts. Antioxidants and metal chelating salts may also be 

The solution Is prepared, clarified and lilted into appropriate ^^^J^ * 'E^^ 
glass. The injection is sterilised by heating in an autoclave using one of the 

the solution may be sterilised by filtration and filled into sterile ampoules under aseptic condrtions. THe 
solution may be packed under an inert atmosphere of nitrogen. 

Claims 

1. A compound ot the general formula (I): 



40 



45 



I 



(1) 



60 



66 



or a physiologically acceptable salt or solvate thereof wherein 

R 1 represents a halogen or hydrogen atom or a C, -.alkyl or C,- 6 alkoxy group; 

* represents a phenyl group optionally substituted by one or *ro ■*■*"»* selected 

atom C,- 6 elkyl, hydroxyC^alkyl. C-^alkoxy. hydroxy. -CF,, -CN, -NOz, -CC*R°. COR , SR*. 

«S* -CR' = NOR> -CONR'R'. -CONRHCH^COzR'. .C0NR«(CH 2 ) m 0C,-,alkyl, 

-SCfcNR'R'. .OC(0)NR'R'. .<CH^NR»RV(CH 2 )„OC(0)C*-.all<y1 or a C,-»alkoxyalkyl group optionally 

substituted by a Ci -4alkoxy or hydroxy group: 

R 3 represents the group 
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N \l R 

w 



R* and R 5 , which may be the same or different each independently represent a hydrogen atom or a 
halogen atom, or a group selected from hydroxy, Ci -s alkoxy or Ci -salkyl; 

R6, R 7 and R 8 . which may be the same or different, each independently represent a hydrogen atom or 



— bf : NR6 RT-fo^s^atarated-heterocyclic-ring-v^ich-has when there 

are 6 ring members, may optionally contain in the ring one oxygen or sulphur atom; 
R 9 represents a hydrogen atom or a group selected from Ci -salkyl, -COR 12 or -SO2R 13 ; 
or -NR8R 9 forms a saturated heterocyclic ring which has 5 or 6 ring members, may optionally be 
substituted by an oxo group and which, when there are 6 ring members, may optionally contain in the 
is ring one oxygen or sulphur atom, 

R* represents a hydrogen atom or a Ci -6 alky I group optionally substituted by one or two substituents 
selected from a Ci -salkyl group, Ci-salkoxy group, hydroxy or -NR 6 R 7 ; 
R 11 represents a hydrogen atom or a Ci -salkyl group; 
R 12 represents a hydrogen atom or a group selected from Ci-&alkyl, 
20 Ci - 6 alkoxy or a Ci -4 alkoxy alky I group; 

R 13 represents a Ci -salkyl or phenyl group; 
m represents an integer from 1 to 3; and 
n represents zero or an integer from 1 to 3. 

25 2. A compound of the general formula (I): 



40 



45 



2 

R 



35 or a physiologically acceptable salt or solvate thereof wherein 

ri represents a halogen or hydrogen atom or a Chalky I or Ci -s alkoxy group; 
R2 represents a phenyl group optionally substituted by one or two substituents selected from a natogen 
atorrTa Ci-sAyl. hydroxy* -«alkyl. C-salkoxy, hydroxy, -CN, -NO*. -OftR* -COR*. 
-SO2R 6 -CR*=NOR 7 , -CONR 6 R 7 , -CONR 6 <CH 2 ) m C0 2 R 7 . -CONR6(CH 2 ) m OCi - 4 a1kyl. -SCfeNR'R 7 . - 
OC(0)NR'R 7 . -(CH 2 ) n NR a R 9 .-(CH 2 )nOC(0)Ci-4alkyl or a Ci -4 alkoxy alky I group optionally substituted 
by a Ci - 4 alkoxy or hydroxy group; 
R 3 represents the group 



N \l R U 



R* and R s , which may be the same or different each independently represent a hydrogen atom or a 
50 halogen atom, or a group selected from hydroxy, Ci -* alkoxy or Ci -salkyl; 

rs, R 7 and R 8 , which may be the same or different, each independently represent a hydrogen atom or 
a Ci -salkyl group; 

or -NR 6 R 7 forms a saturated heterocyclic ring which has 5 or 6 ring members and which, when mere 
are 6 ring members, may optionally contain in the ring one oxygen or sulphur atom; 
65 R* represents a hydrogen atom or a group selected from Ci -salkyl, -COR 12 or -S0 2 R 13 ; 

or -NR 8 R 9 forms a saturated heterocyclic ring which has 5 or 6 ring members and which, when there 

are 6 ring members, may optionally contain in the ring one oxygen or sulphur atom; 

R 1 ° represents a hydrogen atom or a Ci -salkyl group optionally substituted by one or two substituents 
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selected from a Ci-ealkyI group, Ci- 6 alkoxy group, hydroxy or -NR*R 7 ; 
rii represents a hydrogen atom or a Ci - 6 alkyl group; 

R* represents a hydrogen atom or a group selected from d-salkyl. C,- 6 alkoxy or a d-alkoxyalkyl 
group; 

R 13 represents a Ci-sallcyl or phenyl group; 
m represents an integer from 1 to 3; and 
n represents zero or an integer from 1 to 3. 

a A compound as claimed in Claim 1 or Claim 2 wherein the group R 2 is attached in the rr^orpara 
posTtton of the benzene ring A relative to the amide-linkage, preferably in the para pos,t,on of the 
benzene ring A relative lo the amide linkage. 

4. A compound as claimed in any one of Claims 1 to 3 wherein R 2 represents a phenyl group substituted 
by a'single atom or group in a position para to the bond to the phenyl ring A in general formula (I). 

5. A compound as claimed in any one of Claims 1 lo 3 wherein R 2 represents a phenyl : W "J*"* 
by two atoms or groups wherein one substituent is attached in the position para to the bond to me 
phenyl ring A in general formula (I) and the second substituent is attached in a pos.t.on ortho to the 
bond to the phenyl ring A in general lormula (I), 

6 A compound as claimed in any one of Claims 1 to 5 wherein H 2 represents a phenyl group optionally 
' substituted by one or two substiluenis selected from a halogen atom; or a Chalky, group, «p«»ly a 
methyl group; hydroxymethyl; hydroxy; -CN; -COR* where f* is a C- S alky. group.^ ^ 
methyl ethyl propyl or butyl group; -SR' where R» is a C-.alkyl group, especially a methyl group. 
S'iS is a C-^kyl Oroup. especially a methyl group; -Ctf =NOR 7 where R' • a hydrogen 
atom or a C, -salkyl group, especially a methyl group, and R 7 is a hydrogen atom or a C, ^alkyl group 
equally a methyl group; -CON* R 7 where R» and R 7 each independently represent. Cl -«a.kyl 
groups, especially melhyl groups or -NffR 7 forms a saturated heterocyctic group wh.dh has s« 
members and chains in the ring one oxygen atom, especially a mupho no nog;- ^^(CH^ 
„OC, -,alkyl. where # is a C,-*alkyl group, especially a methyl group and n .s two. -SC^NR*R where 
R' and R 7 each independently represent a hydrogen atom or a Chalky, group espeaaHy a methyl 
group -OC(0)NR'R 7 where R 6 and R 7 each independently represent a C,-«a!kyl group. especralty a 
methyl group MCH^NR** where R- is a hydrogen atom or a C, -salkyl group especially ^a melhyl 
Joup J is a C,-sa.kyl group, especially a methyl group, or -COR' 2 (where R« .s a Cwa.ky g "up. 
eSec ally methyl group, a C^alkoxy group, especially a meihoxy group or a C,-4a.koxy elky. group 
Splcial.1 a methoxymethyl group) or -SCR'* (where R 1S is a C-salkyl group especa.ly ra methyl 
group), or -NR 8 R a forms a saturated heterocyclic group which has six r.ng mempers and contains m 
the ring one oxygen or sulphur atom, especailly a morpholino or thiomorphol.no r.ng and n is zero. 1 or 
2; or a C-.alkoxya.kyl group, especialty a methoxymethyl or methoxyethyl group, substituted by a 
Ci-4alkoxy group, especially a methoxy group, 

7. A compound as claimed in Claim 6 wherein R 2 represents a phenyl group agitate* I by ■ .group 
selected from hydroxymethyl. hydroxy. -COCH,. -SCCH, -C(CH3) = NOH - ^(C^S^NHa. 
-SOsNHCH,. -S02N(CH 9 )2, -OC(0)N(CH,),. -NHCHj. -N (CH,),. -N(CH 8 )COCH3, -C^NHCCfcCHiCH,. 
-CH2N(CHs)COCH20CH 3 , -NHSOjCHa. 



CH,N O , f 



or CH 2 OCH2CH2OCH8 

and optionally further substituted by a chlorine atom or a methyl group. 

8. A compound as claimed in any one of Claims 1 to 7 wherein R 1 represents a hydrogen 
Ci - 6 alkyl group, especially a methyl group. 
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9. A compound as claimed in any one of Claims 1 to 8 wherein R 4 is attached at the para-position relative 
to the amide linkage. 

10. A compound as claimed in any one of Claims 1 to 9 wherein R* represents a halogen atom, especially 
a fluorine or chlorine atom, or a hydroxy or Ci- 6 alkoxy group, especially a methoxy group. 

11. A compound as claimed in any one of Claims 1 to 10 wherein R 5 is a hydrogen atom. 

12. A compound as claimed in any one of Claims 1 to 11 wherein R* is a halogen atom, especially a 
chlorine'or fluorine atom: 



13. A compound as claimed in any one of Claims 1 to 12 wherein R 11 is a C,- 6 alkyl group, especially a 
methyl group. 

14. A compound of the general formula (I) as claimed in Claim 1 or a physiologically acceptable salt or 
solvate thereof 

wherein 

W represents a hydrogen atom or a Ci - 6 alky I group; 

R 2 represents a phenyl group optionally substituted by one or two substituents selected from a halogen 

atom. C-salkyl. hydroxy Ci- t alkvl. d-salkoxy. hydroxy. -CF 3 , -CN. - C ^; C ?^ 

-CR' = NOR 7 , -CONR'R 7 , -CONR'(CH 2 ) m OC,-<alkyl. -S0 2 NR«R'. -OC(0)NR'R 7 , -(CHOnNR'R*. or a 

Ci-4alkoxyalkyl group optionally substituted by a Ci-4alkoxy group; 

R fl represents the group 




R< and R s , which may be the same or different, each independently represent a hydrogen atom or a 

halogen atom, or a Ci- 6 alkoxy group; ^ 

R 5 , R 7 and R 8 . which may be the same or different each independently represent a hydrogen atom or 

Ir^m^^lmsa saturated heterocyclic ring which has 4, 5 or 6 ring members and which, when there 

are 6 ring members, may optionally contain in the ring one oxygen or sulphur atom; 

R 9 represents a hydrogen atom or a group selected from Ci- 6 alkyl, -COR 12 or -S0 2 R 1 ; 

or -NR 8 R 9 forms a saturated heterocyclic ring which has 5 or 6 ring members, may optionally be 

substituted by an oxo group and which, when there are 6 ring members, may optionally contain .n the 

ring one oxygen or sulphur atom; 

R 10 represents a Ci -«alkyl group; 

R 11 represents a Ci -ealkyl group, 

R12 represents a group selected from Ci -«alkyl, Ci-6alkoxy or a Cwalkoxyalkyl group; 
R 13 represents a Ci-calkyl group; and 
n represents zero or 1. 

15. A compound selected from; IH4 ,.. . n 

4' -|(2-methoxyethoxy)methylhW -methyW.1 -b.phenyl]- 

4-carboxamide; 

4'-cyano-N-[4-methoxy-3-(4-methyM -piperazinyl)phenyll-2'-methyl-[1 ,1 '-biphenylM-carboxamide; 

N-[4-methoxy-3-(4-methyl-1 i>ip*^ 

4'-<dimethylamino)-N-[4-melhoxy^^ 

carboxamide; 

2-chloro-N , -[4-methoxy-3-(4-methyl-1 -piperazinyl)phenylhN,N-dimethyl-{1 ,1'-biphenylM ( 4 - 
dicarboxamide; 

N-[4-chloro-3-(4-methyM-pipe^^ 

N-(1.1-dimethylethyl)-N'-[^methoxy-3-<4-methyl-1-piperazinyl) phenylh2-methyl[1,r-biphenylJ-4.4'- 

dicarboxamide; > „ „ 

4H(1-azetidinyl)carbonyl]-N-[4-methoxy-3-(4-methyl-1-piperazinyl) rjhenyl]-2*-methyl[1 .1 -biphenylH- 
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carboxamide; u »a 

4'-ac»tyl-2Mrifluoromethyl-f*l4-ine^^^ 

4-hydroxy-N-l4-methoxy-3-(4-methyl-1-piperazinyl)phenyl]-l1 ,1 '-biphenylH-carboxain.de: 

4 > -a«tyl-N44-methoxy-3-(4-methyM-piperaz^ 

N Wethoxy-3-(4-methyM-piperazinyl^ 

4Syr^-methoxy-r^I4-rr^hoxy-3-<4-methyl-1-piperazir.yl) phenyl][1 ,1 '-biphenyl]-4-carboxarnide; 
N-l4-metnoxy-3-(4-melhyl-1-piperazinyl)phenyl}-N'.N^imethyl[1 .V-biphenylH^'-dicarboxamide; 
N-[4-methoxy-3-(4-methyM-piperazinyl)ph^^ -txphenylH- 

N-[4-methoxy-3-(4-methyM-piperazinyl)phentf -biphenylJ-4- 
N-SMTS-mel^ 

N-[4-methoxy<H4-methyl-1-piperazinyl>phenyl]-N^ 
N-[4-methoxy-3-(4-methyl-1-piperazinyl)pheny^ 

carboxamide; _ ^ „ ^ . .. . 

4'-acetyl-f*[4-«iethoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2-methyl-[1 .1 -b.phenyl]-4-carboxam.de. 

N-[4-methoxy-3-(4-methyM-piperazinyl)phenyl]^ 

eThyT X t4"'H?4-methoxy-l3-(4-memyl-1 -piperaziny I)] phenyl]amino]carbonylh2-meihyHH .1 , -biphenyl]-4- 

yl)]methyl carbamate; ....... . 

4--[ll4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]amino]carbonylh2 , -methyl-I1 .1 -biphenyih4- 

dimethylcarbamaie; . 
4'-n(methoxyacetyl)methylamino]methyl}-N-t4-methoxy-3-(4-methyl-1-piperaanyl)phenylh2-methyl- 

[1 ,1 '-biphenyl]-4-carboxamide; 

and their physiologically acceptable salts and solvates. 

18. A process for the preparation of a compound as claimed in any one of Claims 1 to 15 or a 
physiologically acceptable salt or solvate thereof 
which comprises; 

(1) reacting an aniline (II) 

R 3 



wherein R s , R 4 and R 5 are as defined in general formula (I), with a halophenyl compound (III) 



R 



R* _ 



wherein Y represents a halogen atom or the group -OSCfeCF,, and R' and R* are as defined in 
general formula (I), in the presence of carbon monoxide and a catalyst followed, if necessary, by the 
removal of any protecting group where present; or 
(2) treating compound of formula (IV) 
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R 




(IV) 



with~ah"annine~clihalide of formula (V) 
R"N(CH 2 CH 2 Hal)2 (V) 

wherein Hal is a chlorine, bromine or iodine atom, followed, if necessary, by the removal of any 
protecting group where present; or 

(3) reacting an aniline of formula (II) with an activated carboxylic acid derivative of formula (VI) 



wherein L is a leaving group, followed, if necessary, by the removal of any protecting group 
present; or 

(4a) treating a compound of formula (Villa) 



wherein Y represents a bromine or iodine atom or the group -OSO2CF3. with a compound of formula 
(IXa) 

R 2 B(OH)2 (IXa) 

or an ester or an anhydride thereof, or 
(4b) treating a compound of formula (Vlllb) 




(VI) 




(Villa) 




(Vlllb) 



or an ester or an anhydride thereof, with a compound of formula (IXb) 



R2-Y (IXb) 



41 



EP 0 533 266 A1 



wherein Y represents a bromine or iodine atom or the group -OSO2CF3, followed. H necessary, by 
the removal of any protecting group where present 

and when the compound of general formula (I) is obtained as a mixture of enantiomers, optionally 
resolving the mixture to obtain the desired enantioner; 
s and/or. if desired, converting the resulting compounds of general formula (I) or a salt thereof into a 

physiologically accceptable salt or solvate thereof. 

17. A pharmaceutical composition comprising at least one compound of general formula (0 as defined in 
any one of Claims 1 to 15 or a physiologically acceptable salt or solvate thereof, together with at least 

w ohFphl^iolc^ic^lly^cc«ptable~carrier-or-exdpient 

18. A compound of genera! formula (I) as claimed in any one of Claims 1 to 15 or a physiologically 
acceptable salt or solvate thereof for use in therapy, for example, 

(i) for use in the treatment or prophylaxis of depression; or 

15 <ii) for use in the treatment or prophylaxis of CNS disorders, selected from mood disorders such as 

seasonal affective disorder and dysthymia; anxiety disorders such as generalised anxiety, panic 
disorder, agoraphobia, social phobia, obsessive compulsive disorder and post-traumatic stress 
disorder; memory disorders such as dementia, amnestic disorders and age-associated memory 
impairment; and disorders of eating behaviour such as anorexia nervosa and bulimia nervosa; or 

20 (iii) for use in the treatment or prophylaxis of a disease selected from Parkinson's disease, dementia 

In Parkinson's disease, neuroleptic-induced parkinsonism and tardive dyskinesias; or 
(iv) for use in the treatment or prophylaxis of endocrine disorders, vasopasm, hypertension, 
disorders of the gastrointestinal tract where changes in motility and secretion are involved, and 
sexual dysfunction. 

19. A compound of general formula (I) as claimed in any one of Claims 1 to 15 or a physiologically 
acceptable salt or solvate thereof and an antidepressant agent in the presence of each other in the 
human or non-human animal body for use in the treatment of depression. 

20. A compound of general formula (I) as claimed in any one of Claims 1 to 15 or a physiologically 
acceptable salt or solvate thereof and an antiparkinsonian agent in the presence of each other in the 
human or non-human animal body for use in the treatment of Parkinson's disease, dementia in 
Parkinson's disease, neuroleptic-induced parkinsonism and tardive dyskinesias. 
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